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The Engle Farm is a former dairy farm cluster on Central Whidbey Island in 
Coupeville, Washington. The property boasts ten buildings constructed between 1858 and 
1936. Nine of the ten buildings are currently vacant and form an interesting intersection 
for studying mothballing due to their various construction types, building materials, the 
weather and climate patterns on Whidbey Island and the influence of the National Park 
Service on the immediate vicinity. Research sought to determine the best methods for 
mothballing vacant buildings in the Pacific Northwest based on current best practices for 
our contemporary understanding of ideal environmental conditions for slowing 
deterioration in historic buildings.  
 The buildings were surveyed and photographed for existing conditions in August 
2015. Buildings are in various states of disrepair and interventions are intended to slow 
material deterioration until a time that the buildings are again occupied. Mothballing 
recommendations were devised after analyzing 100+ years of historic climate data 
recorded on site and interior temperature and relative humidity recorded on a data logger 
from August 2015-January 2016. Findings concluded that interior temperature is less of a 
concern in the region because temperature remains mild throughout the year. Interior 
relative humidity was consistently higher than ideal for historic buildings so interventions 
are aimed at lowering the RH to an appropriate level and directing water away from the 
building envelope. The recommendations for mothballing the buildings at the Engle Farm 
can be tailored to other historic properties on Whidbey Island as well as the four other 
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“Looking south [is] a valley of some two thousand acres with now and then 
a farmhouse near the willow groves that [dot] the prairie all bordered with evergreen 
forests. On the east [is] the water of Saratoga Passage backed by the Cascade Mountains. 
On the west the Straits of Admiralty and the Olympics, while to the south towering above 
them all, [stands] giant Rainier looking down on this garden spot of Puget Sound.”1 
This	1865	reflection	of	a	Whidbey	Island	pioneer	describes	the	setting	still	
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education and enjoyment of future generations is prudent.
Maintaining Historic Properties
	 The	Secretary	of	the	Interior	has	established	four	approaches	for	addressing	
historic properties. Preservation, rehabilitation, restoration and reconstruction are the 
accepted practices when addressing how to care for a historic building. Preservation 
advocates protecting the historic integrity of the building through repairs to original 
and	historic	materials,	and	caring	for	alterations	that	have	acquired	historic	significance	
over time. Rehabilitation allows for greater changes to be made to the building while 
still maintaining the historic character. Restoration	chooses	a	significant	period	in	the	
building’s	history	to	be	displayed.	The	final	option	is	reconstruction.	Reconstruction 
recreates	portions	or	an	entire	building	that	no	longer	exists	and	is	typically	employed	for	










desire to protect the site for future generations while not being able to maintain and 
occupy each building. The owners and preservation interests in the area recognize that 
all the buildings in the cluster further the understanding of the architectural styles and 
shifting	agricultural	patterns	in	the	Pacific	Northwest.	Scholarship	on	mothballing	takes	
a general approach for buildings, and there is little differentiation for what interventions 
are appropriate for various construction types in various climates. One of the largest 
considerations of how to effectively mothball a building is the climate. Climate will 
largely	dictate	airflow	and	thermal	conditions	of	a	building	as	well	as	what	interventions	
and	repairs	should	be	made	immediately	in	order	to	avoid	expedited	deterioration	while	
the building sits unused. 
	 Given	our	contemporary	understanding	of	ambient	environmental	conditions	
for slowing deterioration in historic buildings, what are the best methods for protecting 
vacant	buildings	in	the	Pacific	Northwest?	With	the	Engle	Farm	cluster	as	a	case	study,	
this thesis aims to identify what interventions are most appropriate for mothballing a 
building	in	the	Pacific	Northwest	where	moisture	is	prevalent	throughout	the	year	and	
temperature	extremes	are	relatively	moderate.	Although	applied	to	a	specific	site,	the	
conclusions have wider implications for regions with similar climactic conditions and 
provide	options	for	agricultural	complexes	that	are	no	longer	in	use	and	the	methodology	
can	be	applied	to	other	regions.	Information	gathered	will	help	the	property	owners	plan	
what needs to be addressed immediately in order to prevent further deterioration as well 
3
as direct care for the site in the future.  
The Engle Farm






are the only structural system for the house, a unique construction method that is found on 
occasion	throughout	the	northeast,	with	more	frequent	execution	in	the	Pacific	Northwest	
and bordering Canadian provinces. The original house has been enlarged with additions 
of an octagonal tower on the southwest corner and a cut-away bay window on the north 
facade. A one-story kitchen was added to the east at a later date. The house has had very 
few	alterations	since	the	early	1900s	and	has	been	vacant	since	2006.	Nine	outbuildings	





1858 and built the home prior to the conveyance. 1858 will be used as the construction date throughout this 
text.
4
and oats, raising some cows and chickens.4		His	son,	Ralph	Engle	started	a	prosperous	
dairy farm when he inherited the property in 1911. The former dairy farm has not been 
a working farm since the 1960s and the outbuildings sit vacant or are used for storage. 
Outbuildings	include	a	tank	house,	milk	house,	barn,	hog	barn,	poultry	barn,	“Hired	
Man’s”	House,	icehouse	carriage	house,	and	granary.	Construction	dates	and	materials	
for the outbuildings vary, making the site a unique opportunity for preservation as well as 




 The outbuildings are all in various states of disrepair.6  The icehouse sits directly 
behind	the	farmhouse	next	to	two	large	cisterns.	It	has	thick	walls	that	are	filled	with	
sawdust for insulation.7		The	icehouse	is	currently	filled	with	miscellaneous	items	and	is	
rarely accessed. Sawdust has settled and is coming out near the ground where the walls 
















rising at the western end. The 
1911 building houses a large wood 
cistern in the third story and water 
was pumped up and then down 
when needed. As pumps were 
replaced the old machinery was 
pushed to the side and remains in 
place as a testament to advances 
in farming technology. The tank 
house is full of old machinery, 
family antiques and various 









with few items stored inside. The hog barn was constructed as a sheep barn c. 1900 and 
Figure 2: Engle	Farm	site	plan,	drawn by Ann E. Kidd, HABS.
6
the 1955 barn was constructed intersecting the hog barn at the gable ridge. The hog barn 
is full of miscellaneous farm implements and has a large sag in the roof due to failure of 
the south wall and pressure from the barn pushing down on the gable ridge. The barn is 
a simple rectangular building and is currently used by the owner’s cousin to store straw. 
The	framing	structure	of	the	barn	has	significantly	shifted.	Structural	posts	are	no	longer	
sitting on their precast concrete block piers and a purlin is close to teetering off of the 
vertical posts, leaving the building structurally unstable. The granary is the only occupied 
building on the property. The owners had the small one story building converted to their 
primary residence and moved in in early 2015. The building was in poor condition prior 
to the renovation and was in danger of falling down. A small addition was added to the 
west facade. A poultry barn sits tangled among the blackberry vines and easily goes 
unnoticed. At some time, the east facade was cut to allow for parking a car. The building 
is completely open to the elements and the south half of the roof is missing. The only 
items	inside	of	the	structure	are	the	fallen	sash	and	broken	panes	of	glass.	The	“Hired	
Man’s”	house	is	a	ruin,	one	wall	with	an	exterior	chimney	stands	as	an	enclosure	for	the	










workmanship,  feeling and association.8 
Local architectural conservators and historians who have widely studied farms on the 
island	argue	that	it	is	likely	the	most	intact	farm	cluster	on	Whidbey	Island	and	possibly	
even	in	Washington	State.	Left	as	they	are,	the	buildings,	with	the	exception	of	the	
granary, are rapidly deteriorating and will continue to do so with no intervention. Steps 
can be taken with each building to slow deterioration until a time they may be utilized 
again.9		A	full	understanding	of	the	context	of	the	Engle	Farm	and	early	settlement	of	
Whidbey	Island	is	imperative	for	understanding	the	forces	that	have	shaped	preservation	
of the built environment and conservation of open space.       
Lower Skagit













seasons and they contributed to a large portion of the diet along with mussels, whale and 
other	fish.11		Records	of	early	settlers	and	explorers	recall	villages	numbering	over	6,000.	
Father	François	Blanchet	arrived	in	1840	and	baptized	over	200	Native	Americans.	By	
1900, there were only a few Skagit families still living around Coupeville.12  Only 1% of 
the	population	of	Island	County	today	has	tribal	affiliations.






island that now bears his name.15		Americans	and	Europeans	did	not	readily	explore	the	
island	again	until	the	1830s.	The	Lewis	and	Clark	Corps	of	Discovery	reached	the	Pacific	
Coast	in	1805,	sparking	excitement	in	the	East	about	new	opportunities	the	West	had	to	
11	Washington	State	Office	of	Archaeology	and	Historic	Preservation,	Built in Washington: 12,000 Years of 









































lived	and	hostile	Native	Americans	soon	frightened	him	off.18  Congress passed the 
Donation Land Claim Act in 1850. Oregon was granted formal territorial status in 1846 
and the act was designed to entice settlement in the region. The act granted any native 
born	or	naturalized	man	320	acres	of	land.	If	a	man	was	married	or	was	married	within	
a year, his wife could claim an additional 320 acres of land in her own name.19  The act 
required	the	owner	cultivate	the	land	for	four	consecutive	years.	The	act	was	set	to	expire	
in	1853	but	was	extended	until	1855.	Between	1855	and	the	passage	of	the	Homestead	














21	Cook,	Jimmie	Jean,	“A Particular Friend, Penn’s Cove:” A History of the Settlers, Claims, and Buildings 











 Figure 3: Donation Land Claims 1850-1855, Ebey’s Landing National Historical Reserve.
12
between 1850 and 1855.24  Many roads and property lines still conform to the boundary 
lines of these claims. Many of the homes of these early settlers still survive and some of 
the	claims	are	still	farmed	by	the	same	families	some	160	years	later.	Early	houses	and	




 Coupeville, named after Captain Thomas Coupe who made his Donation Land 
Claim on Penn Cove in 1853, saw a surge in population beginning in the 1880s and more 
and more families arrived and the commercial enterprises grew.25  Penn Cove became a 












was not formally incorporated until 1910.
25 Coupeville was not formally incorporated until 1910.
13
beans, wheat, onions and cabbage.26  The town of Coupeville continued to grow steadily 
through the end of the nineteenth century and saw a growth in industry with the presence 
of the United States Military in the early 1900s. 
Fort Casey, Fort Ebey and the Outlying Field
	 Fort	Casey	developed	at	the	beginning	of	the	twentieth	century	on	the	west	side	
of	the	island	at	Admiralty	Inlet.	The	United	States	Army	bought	the	property	from	the	








surplus in 1954.28  The general public could acquire the surplus buildings by putting down 




26	Gail	E.H.	Evans-Hatch	and	Michael	Evans-Hatch,	Ebey’s Landing National Historical Reserve: Historic 
Resources Study (Seattle,	WA:	National	Park	Service):	2004,	103.











obsolete. The concrete gun batteries remain tucked into the hillside but the guns were 



















noise and subsequent vibrations the planes create has on historic buildings and structures 
below.	Ebey’s	Landing	National	Historical	Reserve	has	been	active	in	trying	to	mitigate	
potential damages caused by the presence of the military and remains the strongest 
advocate for protecting and preserving the rich architectural and cultural heritage of 
Central	Whidbey	Island.





follows	the	same	boundary	as	the	Central	Whidbey	Island	Historic	District.32  The town 
of Coupeville lies within the bounds of the Reserve.33  Congress passed the enabling 
legislation for the Reserve in October 1978. The formation of the Reserve was largely 
a grassroots effort initiated by local farmers and residents to prevent inappropriate 
development of farmland and some of the oldest buildings and structures in the state 
of	Washington.	The	Congressional	involvement	and	inclusion	of	the	National	Park	
Service provided a “way to preserve open space with a minimum disturbance to private 
32	The	Central	Whidbey	Island	Historic	District	was	added	to	the	National	Register	in	1973.	The	boundaries	
followed	historic	roads	and	growth	and	development	patterns	of	Central	Whidbey	Island.
33 Prairie Center developed c. 1900 and was later incorporated into the town of Coupeville.
16
landowners– to provide initial federal support without threatening local autonomy.”34  The 
enabling legislation provided that the majority of the land would remain privately held. 
Of	the	19,000	acres,	nearly	4,000	are	surface	waters,	and	the	National	Park	Service	owns	
nearly 700. Close to 90% of the land in the Reserve is privately held with the remaining 
10% owned by local, state and federal agencies or conservation organizations. 
	 Development	pressures	reached	Central	Whidbey	Island	in	the	1970s.	At	this	time,	
Samuel	Libbey’s	1853	Donation	Land	Claim	at	West	Beach	was	developed	into	the	Sierra	
Country Club Community. The 
modern neighborhood rings the 
1860 farmhouse and has greatly 
altered	the	context	of	the	Libbey	
Ranch.  Coupeville residents were 
concerned	for	the	future	of	Ebey’s	
Prairie and the development 
lots platted between the historic 

























Reserve who are appointed by the town and or county.35		The	Trust	Board	employs	a	








and development rights on key parcels of land.”36		The	National	Park	Service	oversees	
operations and management of federal land within the Reserve, works to update the 
management plan, is an active 
participant	of	the	Trust	Board,	
requests appropriations for 
budget and provides senior 
policy oversight.37  The 
National	Park	Service	owns	
about 700 acres within the 
Reserve; two farm clusters, 
the	historic	Ferry	and	Jacob	
Ebey	Houses,	and	a	cottage.	
One farm cluster is leased out 
to local farmers who use the 



























protections through establishing land-use practices, planning and provides up to 50% of 
the Reserve’s operating budget.39		The	town	of	Coupeville	provides	some	financial	support	
and initiates planning and development ordinances.40  Proposed new construction and 
alterations	to	existing	buildings	within	the	Reserve	are	subject	to	a	strict	design	review	




four units work cooperatively to maintain overall spatial organization and circulation 
within the Reserve, maintain the natural environment, protect archaeological resources 








to carry out repair work on listed buildings and is replenished annually though private 













and preserve privately owned buildings. 
 Conservation within the Reserve is primarily achieved through easements on open 
land. Since the majority of the land within the Reserve remains in private hands, donation 
of	conservation	easements	is	completely	voluntary.	The	National	Park	Service	has	
purchased some agricultural land that is leased and continues to be used for agricultural 
purposes but will never be subdivided. They also hold scenic easements around the 
Reserve	so	that	the	land	can	never	be	developed.		The	Nature	Conservancy	and	Whidbey	
Camano Land Trust also hold conservation easements and have purchased property 
outright so that it can never be developed. These conservation easements are concentrated 
at	Ebey’s	Prairie,	which	is	still	surrounded	by	operational	farms.	Trails	run	through	some	





reserve where the land remained largely privately held could be successful and whether 
or not the federal government should be appropriating funds. Over the last thirty-seven 
years,	cooperation	of	the	National	Park	Service,	Washington	State	Parks,	Island	County	





make appropriate steps to try and preserve the resource as is appropriate. They are limited 
in their scope since the majority of the Reserve remains in private hands, and although 




and protect…the historic, natural, cultural, scenic, recreational and community resources” 
within	the	Reserve	that	contribute	to	the	National	Historical	Reserve.	They	also	strive	to	
“foster appreciation…through education and interpretation” at various sites throughout 
the	Reserve	and	with	partnerships	at	the	National	and	State	Park	locations	as	well	as	
promoting their purpose and opportunities within the town of Coupeville and maintaining 
these relationships.42  Management and involvement within the Reserve has changed as 
the community has changed since its inception, and the Reserve is actively working to 











 This research draws on multiple distinct areas of study and seeks to weave them 
together, intersecting with mothballing practices. The following literature addresses 
mothballing, plank construction, Douglas fir and mechanisms of decay, Pacific Northwest 
climate projections, agricultural outbuildings and the valuation of historic properties. The 
preceding research and analysis builds off of these disparate topics to tailor a procedure 
for mothballing to a specific climate with considerations for regional construction types. 
Methods have been devised to protect vacant buildings from further deterioration and 
have proven successful as a temporary intervention at sites around the world. Mothballing 
has not been readily employed as a preservation method for vacant buildings in the 
United States and buildings are not secured through mothballing because the owner may 
expect the period of vacancy to be short or funds may not be available to conduct any- 
even temporary, repairs. The National Park Service has published general guidelines 
regarding mothballing; these are most often presented as a generic list of steps. Little to 
no climate-specific suggestions exist concerning how to best approach a vacant building 
or structure that may be a candidate for mothballing dictated by geographic location. 
Ideally, the building or structure will find a temporary use that will keep it occupied. If 
continued occupancy is ruled out as a feasible option and building owners or managers 
know in advance that a building or structure will be sitting vacant for some time, a plan 
to best fit the needs of the building, protecting the building materials and interior finishes 
25
during the period of disuse is ideal. Most often, buildings and structures are left as they 
were when they were vacated with no interim interventions, leaving them susceptible to 
weather, pest and human intrusions. 
 The Engle Farm cluster provides an interesting study for mothballing because 
the property contains ten vernacular buildings -having no interventions prior to being 
vacated- that are important to the broader patterns of agriculture in the Pacific Northwest 
from the 1850s-1930s.43  The farmhouse is unique in that it boasts plank construction 
as its framing system, which was a fairly common construction typology in Territorial 
Washington.44  The nine outbuildings also provide a unique mothballing study for their 
various construction materials and age, providing an understanding of farm development. 
The presence of the National Park Service on Central Whidbey Island since the 1970s 
has notably shaped the farm and surrounding landscape along with the continuous 
family ownership since 1869. Open land on Central Whidbey Island is protected under 
conservation easements, preserving viewsheds and the active agricultural community 
that was and still is vital to the surrounding communities and towns. The farm forms an 
intersection of study on disparate topics ranging from mothballing, plank construction, 
43 The examples at the Engle Farm will all be referred to as “buildings” per the National Register definition 
of a building “such as a house, barn, church, hotel, or similar construction, is created principally to shelter 
any form of human activity” versus structure which is distinguished “from buildings those functional 
constructions made usually for purposes other than creating human shelter.” Fences, silos and bridges are all 
examples of structures. 
44 Washington was granted statehood on November 11, 1889. While it retained its territorial status until this 
time, the National Park Service at Ebey’s Landing National Historical reserve use the term “territorial” as 
a reference to the first wave of Euroamerican settlement on Whidbey Island between the mid 1850s and 
1870s.
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reuse of farm structures as well as a further understanding of the climate, region and 
evolution of Euroamerican settlement on Whidbey Island and the subsequent formation 
of Ebey’s Landing National Historical Reserve. These topics are explored in depth to 
create a context for their importance when mothballing a building with some or all of 
these criteria.   
Mothballing
 Mothballing is the term for the process applied to a building “when all means 
of finding a productive use…have been exhausted or when funds are not currently 
available to put a deteriorating structure into a useable condition, [and] it may be 
necessary to close up the building temporarily to protect it from weather as well as to 
secure it from vandalism.”45  Mothballing applies to historic buildings and can also be 
useful for vacant buildings under fifty years of age. Even an incomplete building can be 
mothballed at various points of construction, though these are more susceptible to decay 
if the shell is not completed.46  New construction may have mechanical, electrical, and 
plumbing considerations that a historic structure or building may not have which need 
to be addressed. The National Park Service, state park systems, the U.S. Forest Service 
and U.S. Military have all devised various plans for mothballing buildings under their 
jurisdiction. The General Services Administration has regulations regarding the disposal, 
procurement and utilization of government-owned historic buildings so they have the 
45 Sharon C. Park, “Mothballing Historic Buildings,” National Park Service: Preservation Brief 31 (1993): 
361-374. This Preservation Brief is the accepted standard for mothballing historic buildings.
46 George DuBose, “Owners Seek to Mothball Construction Projects: Avoid Risks When Mothballing 
Buildings,” Liberty Building Forensics Group, LLC (May 2009): 1.
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option to mothball a vacant building until an agency agrees to occupy the space.47 
 The widely accepted and most commonly referenced scholarship on mothballing 
is Preservation Brief 31: Mothballing Historic Buildings published by the National Park 
Service in 1993. The brief provides guidance on the steps to take and some direction on 
regional needs when a building is left vacant. Mothballing should always be considered 
as a last resort when all other options for use, even partial use, have been exhausted.48  
Prior to closing a building for a period of time, the building should be documented, 
stabilized and finally mothballed.49  A detailed plan of each step and what those steps will 
accomplish should be created before any work is carried out. A thorough examination of 
existing conditions is also necessary before beginning any interventions, focusing on the 
foundation, structural system, finishes, flooring, plumbing and electrical, roof and gutters 
porches and exterior materials.50  Establishing why the building is significant should also 
be determined at the outset and communicated throughout the process because it will 
help determine an appropriate course of action when the building is put back into regular 
use at a future date. Historic photos, building permits and other available records provide 
some insight as to how the building has evolved and can help in establishing periods of 
47 Legislation for the General Services Administration’s management of government-owned buildings 
can be found in the Federal Property and Administrative Services Act of 1949 and the Public Buildings 
Cooperative Use Act of 1976.
48 Environmental Management Support, Inc, “Revitalizing Mothballed Properties: Challenged, Success 
Stories and Solutions,” U.S. Environmental Protection Agency (October 2008): 1; Marek Drewicz et al., 
“Vacant Historic Buildings: An Owner’s Guide to Temporary Uses, Maintenance and Mothballing,” English 
Heritage (2011): 3-4.
49 Theron Miller, “Buying Time: Mothballing Forest Service Facilities,” United States Department of 
Agriculture: Forest Service (2010): 3; Park, 2. 
50 Miller, 4; Thomas D. Vissar, “A Primer on Conservation Assessments and Emergency Stabilization for 
Historic Farm Buildings,” APT Bulletin 25 No. 3/4 (1993): 66.
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significance and selection of replacement material for details that may have been lost 
over time. Documentation should provide a thorough record of the building through 
photographs, condition assessments, architectural descriptions and measured drawings 
if possible.51  Any significant architectural features or furnishings that will remain in the 
vacant building should also be documented and secured.52  All documentation collected 
should be used to determine appropriate repairs and updates once the building is occupied 
once again.53  
 Stabilizing a building is the most critical step in the mothballing process. In 
some situations, structural engineers and other experts will need to enter conversations 
to determine what requires structural intervention and what will expedite decay and 
failure of the structure if left untreated. The building could be shored up to keep structural 
components from sagging or wracking further or it may be best for the building to carry 
out structural repairs in full depending on the degree of deterioration. Most interventions 
will be cheaper when carried out in full, or at the very least partially, before the building 
is vacated and secured rather than being deferred until the time the building is again 
occupied. Stabilizing measures will also consider controlling pests and unwanted 
moisture. Moisture is the leading cause of deterioration in most climates and provides 
the prime environment for insects and fungi to flourish. Problems will go undetected 
for long periods of time in vacant buildings so addressing probable causes for moisture 
51 Park, 2.
52 Drewicz et al., 16-19; Vissar, 68.
53 Drewicz, et al., 6-7.
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and other mechanisms of decay from the beginning will ensure the building can safely 
sit unattended. Under ideal circumstances, any non-structural intervention made for the 
mothballed period will be reversible and have no adverse impact on the historic fabric.54  
The Secretary of the Interior’s Standards for the Treatment of Historic Properties should 
be followed to the closest extent possible when a building is being mothballed. Some 
aesthetic deviations from the Standards may be acceptable during the mothballed period if 
it will provide the greatest protection for the building and can be reversed after the period 
of disuse.55  For example, it may be most appropriate to install a metal roof when they are 
typically not acceptable if it will be the most effective method of directing water off and 
away from the building. 
 The final step is mothballing. Mitigating all sources of moisture is the most 
critical undertaking before any other steps are taken. There is consensus that historic 
structures need regular ventilation when they are vacant.56  Historic structures have an 
advantage when addressing ventilation because they generally have high infiltration rates, 
meaning they are not extremely weather-tight. Natural drafts have some ability to pass 
through floorboards and around windows and door openings. Some buildings may have 
adequate natural airflow for their climate and extra measures to increase air exchanges 
54 An example of an aesthetic deviation would be extending eaves and the roofing material beyond what is 
historically appropriate for the building to direct water further away from the building. This solution can be 
reversed when a building is once again occupied. Local zoning and design review boards will dictate which 
deviations will be approved.
55 Drewicz et al., 13-15. Frazier Associates, “Mothballing Historic Buildings,” Preserving Prince William 
(1990): 1; Miller, 5.
56 J. Randall Cotton, “Mothballing Buildings: How to Put Houses Safely in Hibernation,” The Old House 
Journal  21 No. 4 (1993): 38; Drewicz et al., 29-30;  Frazier Associates, 2, 4; Miller, 6-7; Park, 2; Vissar, 68.
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may not be necessary. If a building does need further ventilation to prevent moisture 
from getting trapped in the interior, louvered screens are a non-destructive solution to 
increase ventilation and should be installed in window frames. Suggested ventilation 
for frame buildings in the Pacific Northwest is one air exchange per hour in the winter 
and two to three air exchanges per hour in the summer. Passive ventilation achieved 
by louvering windows suggests 5% of openings are louvered in the winter and 10% of 
openings louvered in the summer.57  The screens allow air exchanges within the building 
and when installed correctly, keep the building secure to intruders and keep pests and 
rain out. If the vacant building will have somewhat routine maintenance with weekly 
or biweekly walkthroughs, it may be appropriate to adjust heating system to just above 
freezing, keeping the building and building materials at a more regulated temperature 
and utility systems can be monitored. If a building will endure longer spans with no one 
entering the building, utilities should be completely turned off to prevent broken pipes, 
electrical fires and gas leaks that would otherwise go undetected.58  Vegetation should 
be removed from near the building to give the appearance that the building is cared for 
and maintained, deterring vandals, and also to prevent moisture from being held close to 
the building materials. Pruning overhanging limbs prevents the potential for limbs to fall 
57 Park, 9. These are the suggested ventilation requirements for a residential structure that has natural 
ventilation around windows, the attic and crawl spaces. The designated climate category is “cold and 
damp,” grouping northeastern and Pacific northwestern [sic] regions under the same temperature and 
humidity considerations. Monitored tracking of temperature and humidity at the subject property will 
provide further information about adequate ventilation in the macroclimate of the Pacific Northwest and 
microclimate of the Engle Farm.
58 Cotton, 37; Drewicz et al., 23-24; Park, 10.
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and damage a building or structure.59  The amount of ventilation needs and air exchanges 
depends on the building or structure and the climactic considerations determined by 
region so will need to be adjusted accordingly on a case-by-case basis. A mothballed 
building will still require some maintenance during the mothballed period. Routine checks 
need to be carried out to insure no interventions have negatively impacted the building. 
Vegetation will need to be cleared from the site every few months and drainage systems 
visually assessed to confirm that they are effective in directing water away from the site. 
The interior of the mothballed building should also have routine walk through to check 
for signs of rodents and other animals, signs of moisture intrusion and condition of 
architectural features and finishes. 
 Mothballing procedures devised by various federal, state and private agencies all 
follow the three basic steps of documentation, stabilization and mothballing, and advise 
that every building will contribute a unique set of needs and considerations that need to 
be addressed. There has been no study exploring how mothballing is best approached in 
the Pacific Northwest. Buildings situated within different climates with different ambient 
temperatures and humidity respond to the temperate climate differently. Regions with 
drastically different climate conditions and buildings employing different materials and 
construction type should have mothballing interventions adjusted accordingly. The nine 
buildings under study at the Engle Farm contribute to the active agricultural landscape 
and are worthy of protection through mothballing efforts. The currently vacant 1858 
59 Cotton, 37; Drewicz et al., 31; Vissar, 66.
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farmhouse at the Engle Farm on Whidbey Island is a prime candidate for mothballing and 
provides an interesting study because it employed plank construction techniques that may 
require further preservation and mothballing considerations due to the uniqueness and 
rarity of the typology. 
Plank Construction
 Plank or “box” construction is a building type that was popular between the 1850s 
and 1880s throughout the Pacific Northwest and southern British Columbia, Canada.60  
Examples of this construction method have been identified in the Northeast and Midwest 
dating back to the late seventeenth century.61  Vertical planks provide the structure of the 
building and were a quick and economic vernacular building style that was popular with 
the convergence of the abundance of timber in the region and availability of saw mills 
near the water. It was a more economical mode of building than the standard light wood 
frame because it required far less wood than traditional methods employing studs or 
heavy timbers.62  Erecting a plank-constructed house was a quick process and provided 
an easy shelter to settlers as they arrived. The Pacific Northwest provided the perfect 
opportunity to employ plank construction techniques with the availability of old growth 
60 Philip Dole, “Farmhouses and Barns of the Willamette Valley,” in Space, Style and Structure: Building 
in Northwest America,  ed. Thomas Vaughn and Virginia Guest Ferriday (Portland, OR: Oregon Historical 
Society, 1974), 78-129.  Author refers to plank construction as both “box” and balloon frame construction.
61 Plank constructed buildings located in the Northeast and Midwest are not discussed further in this text 
due to the disparities between date of construction and building materials with the subject property and 
similar plank constructed buildings in the Pacific Northwest.
62 Stephen B. Jordan “Houses without Frames:  The Uncommon Technique of Plank Construction,” Old 
House Journal 21 no. 2 (1993): 36; Dole, 98; Mary Joan Kevlin, “Radiographic Inspection of Plank House 
Construction,” Bulletin of the Association for Preservation Technology 18 no. 3 (1986): 42.
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Douglas fir trees and water powered saw mills scattered throughout Puget Sound. Trees 
felled for plank construction were typically from or near the site where the building or 
structure was erected.
 Plank construction has not been as thoroughly studied as other framing methods 
because the framing is disguised beneath exterior cladding materials and interior finishes 
until alterations or additions are made. Plank constructed houses were often the first 
dwelling built by settlers in the Pacific Northwest and it is possible that some were 
dismantled and the wood 
repurposed elsewhere as 
people began to construct 
more elaborate houses as 
specialty materials became 
available. There is little 
literature surrounding 
plank construction in the 
Pacific Northwest. Local vernacular architecture experts explain how plank constructed 
buildings were put together and argue plank construction is a distinctive regional pattern 
worthy of further study.63  A plank house is constructed by a series of adjacent vertical 
planks nailed or rabbeted into a sill. Planks found in structures in Washington State are 
63 Walter R. Nelson, “Some Examples of Plank Construction and their Origin,” Pioneer America 1 no. 2 
(July 1969): 18.
Figure 6: Common sill connections for plank-constructed houses, 
sketched by author.
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generally 1”-1 ½” thick and range from 12”-18” wide, and the planks at the Engle Farm 
fit within this range.64  The planks are capped with a plate to meet the roof framing and 
the entire compressive load is transferred vertically down through the planks into the 
sill. This construction type never would have survived in a region with heavy snow loads 
increasing the stress transferred down through the planks from the roof to the sill. The 
sills are typically large hand hewn beams. Milled beams are also found in later structures 
and have been used as replacements when stabilizing plank buildings.  
 The planks extend the full height of the 
building. If the building is multiple stories a 
horizontal member was attached to the corner 
planks were erected to hold the joists for the 
upper floors.65  The vertical planks were then 
nailed to the exterior. The four corners of a 
plank-constructed building provide much of the 
structural stability. Windows and doors were 
later cut into the box once it was completed.66  
The addition of weatherboarding on the exterior 
added lateral stability to the structure. Plaster 
64 Shannon Mical Sardell Bell, “The Preservation of Vertical Plank and Box Constructed Buildings in 
the Pacific Northwest,” Unpublished masters thesis, (University of Oregon, 2006), 21. This range was 
confirmed by planks that could be visually inspected in at the Engle House, around the window at the east 
end of the attic.
65 Nelson, 18.
66 Sardell Bell, 20.
Figure 7: Plank-construction framing with 
supporting corners, sketched by Shannon 
Michel Sardell-Bell.
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directly applied to the interior of the planks or lath then plaster or wallpaper typically 
finished the inside.67  Additions or alterations to these types of buildings can compromise 
the structural integrity, particularly if the original corners are cut through. The lack of 
studs and interior voids within the walls complicates retrofitting for modern mechanical, 
electrical and plumbing systems.
 Little research has been conducted from an engineering perspective as to how 
these structures have sustained compressive loads and weak sill connections or comparing 
the regional variations of plank construction. Structural problems with plank construction 
seem to be the most severe in structures that have been significantly altered over time 
where structural members have been cut or moved. Pacific Northwest examples of plank 
construction have exhibited great deterioration in the sills because of proximity to the 
ground and around metal fasteners. Sills originally rested on brick or stone piers, close 
to the ground and thus trapping moisture below the structure. The National Park Service 
owns two plank-constructed houses on Central Whidbey Island dating to the 1850s. Both 
houses have shown the greatest deterioration where the planks connect to the sill beam. 
The buildings have had substantial foundation work but prior to intervention, the planks 
were rotten around the nails and could be pushed a foot away from the sill, exposing the 
ground below.68  Due to the realities of this construction type and as understood in the 
67 Jordan, 36; Nelson, 26. The Engle House interior is finished with lath, then plaster, then wallpaper on the 
interior.
68 Scott Swenson, e-mail message to author, November 2, 2015. Scott is the Preservation Carpenter for 
Ebey’s Landing National Historical Reserve and has been involved in the maintenance and care of these two 
properties since the National Park Service bought them in the early 2000s. He oversees the Park Service 
workshop and maintenance of and access to the two houses.
36
existing literature, addressing the specific details and vulnerabilities of plank construction 
requires a different preservation approach. The building type has specific needs that need 
to be considered when deactivated through the mothballing process. This building type 
has numerous prominent examples in the Pacific Northwest and Western Washington and 
is worth further investigation and research. 
Douglas Fir and Mechanisms of Decay
 Along with construction type, building materials also impact what elements 
should be prioritized when a building is mothballed. Wood is the predominate historic 
building material in the United States and is the primary building material for eight of 
the ten buildings at the Engle Farm.69  Douglas fir has served as a predominant building 
material across the country, particularly the Pacific Northwest because of its availability 
and durability. Douglas fir trees tower across Western Washington and have been the 
preferred local building material since Euroamerican settlers first started building 
permanent structures in the mid nineteenth century. Understanding the properties of 
Douglas fir as a building material and potential treatments for mitigating decay will guide 
how to prepare a vacant historic building for mothballing. 
 Old growth Douglas fir forests that covered much of Western Washington 200 
years ago have been eradicated. Some remain near Mount Rainier National Park and 
Pacific Northwest lumber magnates like Stimson Lumber and Weyerhauser typically 
69Wood samples were not available to test the buildings for construction species. Historic family references 
to the construction of the house record Douglas fir. The outbuildings are also likely Douglas fir because 
of the widespread use and availability of the material on the island at the times of construction. The milk 
house was constructed with granite fieldstone.
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replant clear cuts with Douglas fir seedlings.70  Douglas fir trees were so popular as 
a building material because of their size, frequently rising over 300 feet tall with no 
branches the first hundred or so feet of trunk. The trees have been recorded over 1000 
years old and are naturally resistant to rot, fire, drought, disease and insect infestation 
while alive.71  The old growth trees could reach fifteen feet in diameter with bark up to 
one foot thick. The cell structure of Douglas fir is closely bound, creating a tight grain that 
enables the wood to retain much of its strength even after it is logged and used as lumber. 
 The University of California, Berkeley Department of Engineering conducted 
comprehensive tests on the strength of Douglas fir in 1914. The Oakland City Hall 
building was dismantled in 1913 and 2,600 board feet of Douglas fir was donated to 
the university. 1200 tests were conducted measuring strength, elastic properties and 
impact of moisture content after long use in wood frame buildings.72  Results of the tests 
largely concluded that Douglas fir retains and even increases in strength over time. Tests 
measuring compressive strength found the wood fiber does not deteriorate under a static 
load. The Douglas fir samples performed better in shear tests than freshly cut Douglas fir. 
Measuring compressive strength perpendicular to the grain concluded the wood increased 
in strength over time as it dried.73  The conclusions that Douglas fir increases in strength 
over time reiterates the robustness of the early build buildings and structures in the Pacific 
70 William Dietrich, “Douglas Fir, Then and Now,” The Seattle Times, March 19, 2000, Our Northwest 
Section.
71 Dietrich, “Douglas Fir.”.
72 Arthur C. Alvarez, “Some Tests of Douglas Fir After Long Use,” Bulletin of the Department of Civil Engi-
neering: University of California, Berkeley 2, 2 (1918): 60.
73 Alvarez, 75.
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Northwest and points to why plank constructed buildings with compressive strength from 
the roof landing perpendicular to the vertical boards remain standing across the region. 
 Although Douglas fir is regarded as a very high quality building material, it is still 
susceptible to degradation and interventions may be necessary to prevent material failure. 
Water is the primary cause of decay for building materials and is a necessary factor for 
other mechanisms of decay like fungi and insects to thrive. Treating fungal and insect 
infestations will prove futile if the water source is not mitigated prior to intervention. 
Wood specialists agree that wood is susceptible to fungal and insect attack when moisture 
content reaches and exceeds 20%.74  Attack is possible at a moisture content below 20%. 
If wood is completely saturated, there is insufficient oxygen for fungi and insects to 
survive. Mold and mildew are typically not harmful to the structure of the wood but do 
indicate the presence of moisture and potential for fungal and insect infestations. Western 
Washington is categorized by the United States Department of Agriculture as a high 
deterioration zone.75  Extra care needs to be taken to reverse and prevent any causes of 
deterioration for buildings in the region both while they are inhabited and when they are 
mothballed. Understanding and addressing causes of degradation is essential to predicting 
the behavior of the building materials. The moist climate in Western Washington provides 
ideal conditions for rot and insect infestation if wood remains wet for long periods of 
74 Stan Lebow and Ronald W. Anthony, “Guide for Use of Wood Preservatives in Historic Structures,” U.S. 
Department of Agriculture General Technical Report FPL-GTR-217 (October 2012): 4. Todd Shupe et 
al., Causes and Control of Wood Decay, Degradation and Stain, Baton Rouge: Louisiana State University 
Agricultural Center, June 2008, 5.
75 Shupe, 5.
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time. The interior of a building is also susceptible to insect and fungal decay, reiterating 
the necessity of providing adequate ventilation in a vacant building. The most common 
agents of decay for wood in the region are white rot, brown rot, soft rot and powder-post 
beetles. 
 Existing holes and cracks in exterior woodwork caused by fasteners and 
weathering provide an easy entry for moisture and subsequent consequences. Fungi and 
insects break down wood fibers resulting in loss of strength of the wood. White rot creates 
a white surface growth with very soft wood below that is easily punctured. Soft rot and 
brown rot require a high nitrogen content and attack the cellulose present in the wood 
structure, weakening the structural integrity.76   Soft rot and brown rot can be identified 
by the ability to chip wood away in uniform sides cubes. Rot and fungal infestation may 
extend further into the wooden member than is easily visible and can attack adjacent dry 
wood that has a moisture content below 20%. Powder-post beetles also attack wood when 
moisture content reaches 20%.77  
 Powder-post beetles also attack wood cellulose and can cause significant internal 
damage to wood before an infestation is noticed. The beetle eggs hatch on the surface 
of the wood. The larvae tunnel into the wooden member and can remain active for up to 
76 Lebow, 8. David S. Watt, Building Pathology: Principles and Practice (Malden, MA: Blackwell 
Publishing, 2007): 130-131.
77 Martin E. Weaver, Conserving Buildings: A Guide to Techniques and Materials (New York: John Wiley 
& Sons, Inc., 1993): 25-26. Powder post beetles are discussed as opposed to other wood-boring insects 
because they are active on Whidbey Island and all nine buildings at the Engle Farm show evidence of 
powder post beetle presence.
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seven years before exiting the wood as an adult.78  The interior of the wooden member is 
left crumbly and powdery and nearly can be nearly hollowed. A powder-post infestation 
is identifiable by small holes left in the surface as the adult beetle exits, fine powder or 
frass that is left behind from the beetle’s tunneling and tapping along the wood listening 
for large internal voids created by the beetles. Wood preservatives are commonly 
employed to mitigate both fungal and insect degradation.79  
 The National Park Service and other wood conservation specialists often employ 
wood preservatives when conserving historic wooden buildings and structures across the 
country. A variety of wood preservative treatments exist from boron-based compounds 
to soaking a wood building component in creosote.80 Any intervention involving the use 
of wood preservatives should only be chosen after the existing conditions of the building 
or structure are thoroughly understood. The Secretary of the Interior’s Standards for the 
Treatment of Historic Properties may also dictate if using a wood preservative is the 
most appropriate intervention and if so, which kind of preservative should be selected. 
Different preservatives have various impacts on the visual appearance of wooden 
components. If the wood being treated is a fence post or foundation beam, appearance 
after treatment may not be a high priority. Railroad ties and pilings standing in water 
are frequently coated with creosote which provides long-lasting protection for the wood 
78 Lebow, 10.
79 Watt, 134-136; Weaver 28-35 and 48-56.
80  Lebow, 20-35; Shupe, 17-20; Ron Sheetz and Charles Fisher, “Protecting Woodwork Against Decay 
Using Borate Preservatives,” National Park Service Preservation Tech Notes Exterior Woodwork: 4 
(October 1993): 2.
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but significantly darkens the surface. Exterior wood finishes like siding and doors often 
require applying wood preservatives because of their constant exposure to ambient 
moisture and weathering, but they may be character-defining features of a historic 
building and certain treatments could detract from historic integrity. Boron-based products 
are the most widely used wood preservatives because of their ability to fight and prevent 
future insect and fungal attack, relatively low toxicity to humans and compatibility with 
surface finishes.81 
 Borate treatments will not eliminate existing fungal and insect infestation but will 
inhibit them from returning. Borate treatments are applied as liquids, rods or pastes.82  
Liquid or paste application is preferred for historic buildings because rods require drilling 
small holes to insert the rod. Rods are more effective, however, at transporting the borate 
through the wood, where pastes and liquids only protect the surface.83  Conservationists 
and wood specialists praise borates for their ease of use in the field and easy of application 
by sprayer or brush. Borate compounds are colorless and odorless and do not interfere 
with finishes applied after treatment.84  Some downsides to using wood preservatives 
like borates is that they require reapplication every few years and are ineffective when 
applied on top of a painted surface. It is important to address wood degradation prior to 
mothballing a building to prevent fungal and insect infestation from spreading. Ultimately 
it will require that areas susceptible to decay are kept as dry as possibly during the 
81 Lebow, 21; Sheetz and Fisher, 3; Shupe, 7; Vissar, 68.
82 Lebow, 1.




Pacific Northwest Climate Projections
 External climate and internal ambient environment greatly impact how building 
materials behave in a given setting. Understanding how a climate is shifting can help 
predict how building materials may react and can inform what interventions should be 
prioritized when a building is mothballed. Environmental scientists at the University of 
Washington and the Washington State Department of Ecology have spearheaded recent 
environmental studies and predictions of how the climate in the Pacific Northwest is 
shifting over the course of the next fifty to one hundred years. Temperature averages 
across the Pacific Northwest rose between 0.7°F and 1.3°F from 1895 to 2011.85  This 
continued rise will have further implications for the overall climate and ecosystems in the 
future. Conservation approaches for historic buildings and building materials may also 
need adjustments depending on the speed and severity of the change. 
 Scholarship produced by the University of Washington and Washington State 
Department of Ecology have congruent predictions for future climate changes in the 
Pacific Northwest. The greatest impacts on the environment and infrastructure are sea 
level rise, more intense rainfall, an increase in extreme heat and increase in the number of 
yearly wildfires.86  Each of these possibilities have a ripple effect that will alter existing 
buildings, requiring more drastic interventions in the future. Rising sea levels pose a 
85 Philip Mote et al., Climate Change Impacts in the United States, Chapter 21: Northwest, U.S. Global 
Research Program (2014): 489.
86 Hedia Adelsman and Joanna Ekrem, “Infrastructure and the Built Environment: Preparing for a Changing 
Climate,” Washington State Department of Ecology (August 2012): 2.
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danger to the over 3,000 miles of coastline along the Puget Sound and Pacific Ocean 
in Washington.87  Rising sea levels cause erosion and subsequent landslides, flooding, 
damage to existing infrastructure and destroy wetland habitats. Scientists have predicted 
a twenty-four inch rise in sea level along the Pacific Coast over the next century.88  The 
Cascadia fault line complicates measuring actual sea level rise along the Puget Sound and 
Washington Coast. The coastline is experiencing “tectonic uplift,” a phenomenon where 
pressure under the crust is raising the land surface.89  The region is overdue for a large 
earthquake and whenever it occurs, the plate will retract, reversing the uplift. This could 
cause the sea level to rise up to forty inches in the area.90  Sea level changes are a threat 
to Whidbey Island; eroding the shoreline causing waterfront property to slough down the 
hillsides, changing ecosystems in brackish lakes and impacting transportation to and from 
the island through ferry terminals. The Engle farm sits 1.3 miles back from the bluff and 
is not immediately threatened by this change.
 Literature is consistent in identifying more extreme rainfall with more frequent 
downpours as a threat in the future. Rainfall does impact a mothballed building and 
reiterates the necessity for a secure roof and adequate drainage on a vacant building. 
Along with shedding water, systems should be in place that allows moisture to escape 
87 National Oceanic and Atmospheric Administration, “Coastal and Marine Spatial Planning: West Coast Re-
gion,” www.cmsp.noaa.gov. The National Oceanic and Atmospheric Administration measures coastline by 
any areas affected by tidal fluctuations.
88 Hedia Adelsman and Joanna Ekrem, “Climate Change Impacts: Preparing Washington for a Changing 
Climate,” Washington State Department of Ecology (August 2012): 1.
89 Mote et al., 492.
90 Ibid.
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if it does enter the building. Average annual rainfall is near thirty-seven inches for the 
greater Seattle area.91  Environmental studies have not formed any concrete conclusions 
about predicting future rainfall in the Pacific Northwest because no notable trends have 
been identified.92  Philip Mote of Oregon State University and Amy K. Snover of the 
University of Washington agree that there has been no statistically significant change in 
precipitation since 1895 and fluctuations in yearly averages can be attributed to natural 
patterns.93 
 Western Washington has a very mild climate with relatively small temperature 
swings between the coldest winter months and warmest summer months. Scientists are 
predicting that periods of no precipitation will be longer in the already relatively warm 
and dry summer months.94  Temperature increases in the Pacific Northwest over the 
last one hundred years (between 0.7°F and 1.3°F) can be partially attributed to natural 
variability but temperature changes are generally attributed to global emissions impacts.95  
As will be discussed in Chapter 6, the direct impact of temperature on a building brings 
various implications. There is greater risk for wildfires if the climate is warmer and drier. 
Regions most susceptible to wildfires in Washington are in the eastern half of the state 
on the dry plateaus. Fire danger is increasing in Western Washington, exemplified by 
91 Whidbey Island is protected by the Olympic Rain Shadow and averages only 20.22 inches annually.
92 Meghan M. Dalton et al., Climate Change in the Northwest: Implications for Our Landscapes, Waters, 
and Communities (Oregon: Oregon Climate Change Institute, 2013): xxii.
93 Mote et al., 489.
94 Adelsman, “Climate Change Impacts,” 1.
95 Hedia Adelsman and Joanna Ekrem, “Preparing for a Changing Climate: Washington’s State’s Integrated 
Climate Response Strategy,” Washington State Department of Ecology, (April 2012): 1.
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the large fire that burned across the Hoh Rainforest in Olympic National Park during the 
summer of 2015. Increased risk of natural disasters such as wildfires and earthquakes 
suggest the same prudent measures be taken for mothballed and inhabited buildings in 
terms of preserving the building, though inhabited buildings have life safety concerns that 
vacant and mothballed buildings do not immediately pose. 
 Although it is helpful to understand how the climate is changing in an area to best 
plan for the existing and future built environments, it is less relevant when considering 
mothballing a vacant historic building. Mothballing measures are intended to be very 
temporary, with a maximum lifespan up to ten years. Ideally by this time, plans will be 
in motion for the building to once again have a regular use. Historic weather trends in 
the Pacific Northwest reflect a relatively small increase in temperature and no substantial 
variability in rainfall, it is unlikely that predicted future climate changes will impact what 
steps are taken when a building is mothballed as measurable changes will not noticeably 
occur in such a short span. A mothballed building has no real protections against eroding 
shoreline if it is located near the waters edge that go beyond the scope of mothballing and 
in the case of wildfire, life safety is a higher priority than protecting a historic building. 
Whidbey Island
 Whidbey Island’s cultural heritage and built environment have been widely 
studied because of connections to early West Coast exploration and settlement, 
importance to Washington’s territorial and early state history and presence of the National 
Park Service since the 1970s. The Historic American Building Survey found eighteen 
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structures exceptional for documentation when they surveyed the island around 1934. The 
Central Whidbey Island Historic District was added to the National Register of Historic 
Places in 1973 under criteria A, B and C.96  About 90% of the properties within the 
district are privately owned. The National Park Service and Washington State Parks own 
96 Criterion A: Property is associated with events that have made a significant contribution to the broad 
patterns of our history. Criterion B: Property is associated with the lives of persons significant in our past. 
Criterion C: Property embodies the distinctive characteristics of a type, period, or method of construction 
or represents the work of a master, or possesses high artistic values, or represents a significant and 
distinguishable entity whose components lack individual distinction.
Figure 8: Boundary of Ebey’s Landing National Historical Reserve, National Park Service.
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other buildings while conservation and land trust organizations including the Whidbey 
Camano Land Trust and the Whidbey Island Conservation District own some open land.  
The district covers approximately 19,000 acres across Central Whidbey Island.  Jimmie 
Jean Cook, author of the Central Whidbey Island Historic District National Register 
nomination, also authored a local history book concentrating on the earliest Euroamerican 
settlers in the area, their Donation Land Claims, enterprises and the houses that they built. 
Although this text was locally published in 1973 and Cook sites few of her sources, it is 
still widely acknowledged as the most thorough history of Central Whidbey Island.97 
  The National Park Service charged a team of architectural historians, landscape 
architects and historians in 1983 to identify and survey all buildings and structures 
within the Central Whidbey Island Historic District dating prior to World War II to be 
documented and inventoried in a report. Following a comprehensive landscape survey, the 
team identified properties and assigned designations of contributing or non-contributing to 
the district which is bounded within Ebey’s Landing National Historical Reserve based off 
of the same criteria identified in the 1973 National Register nomination.98  The document 
97 Despite the lack of citations, information has not been found that would refute any of the information 
Cook presents.
98 Criterion are as follows in the inventory: A: “Association with early Euroamerican Settlement in the 
Pacific Northwest and the Donation Land Claim Laws, in the period between 1850 and 1870…[and] 
association with agricultural land use patterns first established during the period of early settlement in the 
1850s...[and] association with commercial enterprises which established a stable economic foundation for 
the community from the period of early settlement in the 1850s through 1945.” C: “Embodies the distinctive 
characteristics of architectural expressions and methods of construction that represent the period of early 
Euroamerican settlement in the Reserve beginning in the 1850s through 1870…[and] that represent the 
period of community development in the Reserve, from 1871 until 1910...[and] represent the period of 
community stabilization and economic slowdown and the theme of recreation and tourism, from 1911 until 
1945.”
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was updated in 1995 and included additional properties that had not been previously 
identified and removed others that had been demolished or had lost contributing status 
due to exterior alterations resulting in a loss of historic integrity. Ebey’s Landing 
National Historical Reserve employees took exterior photographs of the primary facades 
of the main building for contributing properties in 2006 but recorded nothing about 
conditions, alterations or outbuildings. Properties were surveyed for a third time in the 
Figure 9: Landscape designations within Ebey’s Landing National Historical Reserve, National Park 
Service.
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summer of 2015 and the document is currently in the process of being finalized. Some 
buildings and structures have been demolished since the 1983 and 1995 surveys and the 
current property total is 287, with 186 listed as contributing and 101 designated as non-
contributing.  Many of the properties are large farm clusters with multiple contributing 
buildings and structures, putting the total count of buildings and structures surveyed near 
400. Some properties were reevaluated to be designated as non-contributing because of 
detrimental alterations resulting in the loss of historic integrity. Others have been carefully 
restored since last surveyed in 1995 and are now eligible to be considered as contributing. 
Designation changes will be proposed through an amendment to the National Register 
nomination once approved by the Reserve Manager and Trust Board. The report provides 
property history and photographic documentation that shows the evolution of the 
buildings and structures. The Engle Farm with all nine buildings is part of this document 
and is designated as contributing.
 The National Park Service has completed reports studying at early buildings on 
Whidbey Island that are contemporary with the Engle Farm. Located across the prairie 
from the Engle Farm is the Ferry House. Now owned by the National Park Service, the 
Ferry House once served as a tavern, inn and mail stop among other uses. The Ferry 
House has been widely studied by the Park Service as well as the Historic Preservation 
Program at the University of Oregon. The house also boasts plank construction and has 
undergone major stabilization efforts in the last fifteen years at the foundation and ridge 
beam. Lack of nails used in the roof framing has allowed the ridge beam and sheathing to 
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wrack over time.99  Because of similarities in construction type and age, techniques that 
were utilized to stabilize the Ferry House are also applicable to the Engle Farm house. 
These measures have also had the last fifteen years to adjust to the conditions of the area 
and are beginning to show their effectiveness. The Ferry House is vacant, and there is no 
current plan for occupation. The building has been vacant since the late 1990s and is in 
effect mothballed. Interior security bracing was installed by the National Park Service to 
prevent forced entry, however the house should only be used as a structural comparison 
because the building has no mechanical, electrical or plumbing that is a factor when 
mothballing a building and there is no plan for the building to again be inhabted. 
Information available regarding the Ferry House provides further insight into plank 
construction and the behavior of vacant buildings situated on Ebey’s Prairie on central 
Whidbey Island.100 
 In 2004, the National Park Service contracted Evans-Hatch & Associates to 
complete an extensive Historic Resources Study of Ebey’s Landing National Historical 
Reserve. The report provides landscape context for the Reserve and information regarding 
the Salish tribes who called Whidbey Island home when Euroamerican settlers arrived.101  
Like other local histories, the report provides extensive information on geography, early 
settlers, farming patterns, buildings and how the island has changed physically and 
99 Scott Swenson, email message to the author, “Ferry & Ebey Houses,” November 2, 2015.
100 The Ferry House will be referenced throughout the text as a reference for comparing the behavior of 
vacant buildings with the Engle House since both boast plank construction.
101 Salish is an overarching term for over twenty tribes inhabiting the Pacific Northwest. Salish refers the 
common language spoken by each of the tribes.
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culturally over the last 150 years. It concludes with recommendations for management, 
preservation, protection and interpretation of the Reserve as well as recommendations 
for further research and future studies.102  The report encompasses geographic and 
climactic data that is critical for analyzing how region dictates mothballing decisions. The 
Engle property is also discussed and provides brief information on the evolution of the 
buildings. Since Ebey’s Landing National Historical Reserve is such a unique unit of the 
National Park Service and the influence of the Reserve on Whidbey Island, a complete 
understanding of the context of this property is essential for completing an appropriate 
mothballing plan that will help guide the future stewardship of the buildings on the 
property and can help direct future local mothballing projects. 
 The Engle Farm itself has been the site of several studies focused on the 
outbuildings. These documents are most useful in describing the context of the various 
outbuildings and as well as the conditions of each from the time they were studied and 
information about the property from Engle relatives who are no longer living.103  The 
previous conditions provide a timeline for how the buildings have deteriorated, which 
components are showing the most rapid deterioration, and which components are 
surviving fairly well with no interventions. Farm outbuildings are often overlooked when 
properties are mothballed because the farmhouse is often considered the top priority and 
if any money is to be invested, it is typically put into repairs for the house. Additionally, 
102 Evans-Hatch and Evans-Hatch, 1-334. 
103 Maxine Slate Koblyk, The Old Engle House on Ebey Road, Coupeville, WA (March 1980). Koblyk 
interviewed Burton Engle, the present owners father, to collect historic information about what renovations 
were made and the construction history of the house.
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most farm outbuildings were designed solely as utilitarian structures and were never 
meant to be weather tight and may be in need of additional stabilization before they are 
mothballed. 
Agricultural Outbuildings
 Agricultural outbuildings are often bypassed in the mothballing process. 
Outbuildings are important components of cultural landscapes and are worthy of 
preservation. There are two dominant camps when it comes to the future of unused 
agricultural buildings; those who believe they should be preserved as agricultural 
buildings for posterity’s sake, even if they are no longer used, while others believe that 
the best thing to do is to rehabilitate outbuildings for commercial or residential use.104  
Agricultural outbuildings, whether barns, granaries, silos and others, help illustrate the 
evolution of agricultural practices over time and they provide landmarks and a sense of 
place for local communities.
 Whether an agricultural building will continue to be used for agricultural 
purposes, preserved as a agricultural building but unused or adapted for a new purpose, 
they too need routine maintenance to ensure they remain standing and do not pose 
threats to people or surrounding buildings and structures. Those who favor preservation 
of agricultural buildings as landscape features generally believe that these buildings 
cannot be converted for residential or commercial use without substantially altering their 
104 Mary M. Humestone and Dexter W. Johnson, “Using Old Farm Buildings,” National Trust for Historic 
Preservation (1997): 2-8; Paul Walshe, “Conserving Traditional Farm Buildings,” Landscape Research 4 
no. 3 (February 2007): 21.
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historic character and integrity.105  Because of the simple construction of most agricultural 
buildings, most components can be easily repaired. Carrying out repairs to windows, 
siding, doors, stalls and other interior features creates a time and economic investment 
in the buildings. This investment will frequently make the owners and building stewards 
more likely to find a use for the building rather than letting it fall into disrepair.106  
 Those in favor of adaptive reuse of agricultural buildings believe there is great 
economic potential in residential and commercial conversions and if the building is 
left standing and neglected, it could become a life safety threat.107  Additionally, if an 
outbuilding has been neglected for some time, there is a greater chance that it will be left 
to fall or will be dismantled and the beams and barn wood repurposed elsewhere. If the 
building is adapted, then it remains part of the visual landscape and can spur positive local 
development of other buildings facing the same situations.   
 When considering making repairs to an agricultural outbuilding, regardless of 
the projected immediate use, a thorough condition assessment is important to become 
acquainted with the building. Mothballing an agricultural outbuilding generally follows 
the same steps as mothballing any historic building or structure. As with all building 
deterioration, water and neglect are the most common causes of deterioration in 
105 Deborah Grossberg Katz and Brian Phillips, “Preservation Through Transformation: The Granary, 
Philadelphia, PA,” Interventions/Adaptive Reuse 2, 60. Humestone and Johnson, 3; Stephen Owen and 
Emily White, “Satisfying No One? Some Reported Effects of Planning Guidance on the Conservation 
and Reuse of Historic Farm Buildings in England,” Planning, Practice and Research 18 no. 4 (November 
2003): 320-21. 
106 Owen and White, 318.
107 Matt Gyrta, “Judge Allows ‘Theerapeutic Demolition’ of Livery,” The Buffalo News, June 21, 2008.
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agricultural buildings. Agricultural buildings have been adapted over time to meet the 
needs of changing farm technology and historic character may have been lost in the 
process. Structural stability may also have been compromised with retrofits so a full 
structural assessment should be conducted with outbuildings too. Poorly executed reuse 
projects have chosen large scale barns needing additional fenestration cut into the facades 
and divided interior spaces, ruining historic interior features including stall partitions and 
feed cribs.108  Appropriate documentation through photographs, descriptions and drawings 
should be collected for outbuildings and any significant features that may remain 
including haymows, cupolas and interior features. 
  The structural stability of the building should be the first consideration. Is 
the building posing a life safety threat to people or livestock or a threat to adjacent 
outbuildings? If rehabilitation is not going to happen immediately, repairs in accordance 
with a sound structural investigation should take precedence.109  Repairs should only 
be carried out once the extent of deterioration is understood. Deactivating a building, 
planning for a new use and adapting for a new use are all separate processes and do not 
need to be considered all at once. Major repairs should be immediately carried out when 
possible and some attention should be given to making necessary temporary repairs.
 Vacant and unused farm clusters are common on Whidbey Island and across 
Washington State as once farming families have struggled to keep their agricultural 
108 Michael J. Auer, “The Preservation of Historic Barns,” National Park Service: Preservation Brief 20 
(1989): 203-214; Vissar, 67.
109 Vissar, 65.
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enterprises profitable with changes to sociological contexts.110  There is currently little 
local guidance for property owners to make temporary interventions for farmhouses and 
outbuildings to protect them from further deterioration. Connecting mothballing practices 
to the unique climactic conditions present in the Pacific Northwest will be a useful 
tool in guiding the future of some of the oldest farming communities in the state. The 
outbuildings are also critical to the cultural landscape and have a place woven into the 
broader literature regarding mothballing.111   Investing in agricultural buildings through 
mothballing when there is no immediate use makes economic sense and will provide 
the greatest return on the value of the buildings and property when and active use is 
identified.
Value
 Mothballing a building can be justified through simple economic constructs like 
cost-benefit analysis and principles of anticipation and contribution. Value assigned to 
buildings is determined by a wide variety of factors. The simplest and easiest to measure 
is monetary value. Economic value of any building is largely determined by the real 
estate market and condition of the property. More intangible values are often associated 
with historic properties like familial and cultural values. Individuals associate personal 
memories with buildings and these values can often skew people’s perception of the 
buildings market value because these personal values are almost impossible to separate. 
110 Bryant Hammond, Gigi Berardi and Rebekah Green, “Resiliance in Agriculture: Small- and Medium-
Sized Farms in Northwest Washington State,” Agroecology and Sustainable Food Systems 37 no. 3 (2013): 
318.
111 Frazier Associates, 3; Owen, 319; Vissar, 64; Walshe, 20.
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Cultural value can be assigned somewhat more objectively to a historic property as 
part of a larger community context. Cultural value can be associated with events or 
people connected to a property that have meaning that has shaped the development of 
the community. National Register criteria care one model for framing cultural value. 
Whatever values a historic building is assigned, mothballing a historic building makes 
economic sense. 
   Leaving a building vacant for any period of time has associated risks. The 
overall consideration of costs and benefits associated with mothballing a property helps 
to define what may or may not happen when mothballing is the chosen course of action. 
The analysis can determine why mothballing is the appropriate action and what specific 
conditions are being targeted that are motivating decay of the building.112  Mothballing 
measures can help protect the building envelope during this period of disuse. The 
process does have financial costs including materials for window ventilation and other 
repairs, labor, extra security and general site preparation. However, if these measures are 
undertaken with some financial investment from the beginning, they can prevent larger, 
more costly repairs from being needed in the future when the building is again occupied. 
Issues can become exponentially costly very quickly during a period of vacancy because 
leaks, vandalism, and pest intrusion are able to continue for some time before they may 
be noticed. A small investment before the building is entirely vacated will produce the 
112 Stefano Pagiola, “Economic Analysis of Investments in Cultural Heritage: Insights from Environmental 
Economics,” Environment Department: World Bank (June 1996): 5.
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greatest long-term benefits and will help protect economic, personal and cultural values 
associated with the property. 
 Mothballing a historic building is further supported by the principle of 
anticipation. The principle of anticipation is defined as the expectation of future 
benefits.113  Mothballing a building is done when there is an anticipated future use within 
a few years. Future benefits could be economic if the building is income generating, or 
could provide knowledge benefits through insight into historic construction methods and 
practices and interior decoration and finishes. In the simplest form, a building has benefit 
for its use as a shelter. Since historic buildings are limited commodities, value typically 
increases over time so making a financial investment by mothballing a vacant historic 
building can be one of the most beneficial long-term investments. 
 Historic buildings are seen as individually valuable, and additional value is 
derived from buildings’ greater contribution to the surrounding community and context. 
The principle of contribution, although less often measurable in economic terms, 
takes into account the importance of context.  Mothballing a building helps to protect 
the building in the interim for the owner to reap value in the future, but also for the 
surrounding historic context.114 Sites that have multiple surrounding buildings adding to 
the context, including agricultural complexes rely on one another for value. Investment in 
stabilizing agricultural outbuildings in farm clusters also protects the landscape and other 









 Whidbey Island is home to some of the oldest houses standing in the state of 
Washington. The island is easily accessed through the Strait of Juan de Fuca at the top of 
Puget Sound from the Pacific Ocean, making it an attractive location for early settlers. 
The first wave of Euroamerican settlement on the island was between the mid-1850s 
and 1870s. Central Whidbey Island has twenty-nine known houses standing from this 
era. Some of the these houses have been regularly occupied over the last one hundred 
fifty years while others have been abandoned and fallen victim to weather and neglect, 
leaving them in various states of disrepair. The buildings and structures from this era that 
lie within Ebey’s Landing National Historical Reserve on Central Whidbey Island were 
all visited over the summer of 2015 by a team from the National Park Service to update 
their inventory of buildings and structures predating World War II within the Reserve.115 
Buildings are listed as contributing or non-contributing to the Central Whidbey Island 
Historic District. Through site visits and conversations with property owners, it was clear 
that there is a general lack of direction for how to best protect a historic building from 
accelerated decay, particularly agricultural outbuildings that are no longer used. Devising 
a mothballing plan that is tailored to this climate and regional architectural variations will 
help guide building stewards when seeking to protect underutilized buildings.
 Central Whidbey Island was and still is dominated by working farms. 
115The author was a member of this team and this thesis was derived from time spent on the island. 
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Outbuildings dating from the early twentieth century are numerous. It is not uncommon 
for agricultural buildings to be vacant. Many have been substantially altered to 
accommodate changes in farming technologies as they have reached the island or as 
once-farming families have turned to other means of income. The Engle House dates 
to 1858 was built by Whidbey Island pioneers. The vacant house appears fairly stable 
and the building life can be extended if simple steps are taken to protect the building 
envelope while it remains uninhabited. The Engles have owned this and surrounding land 
on Ebey’s Prairie since 1869, and the outbuildings fell out of regular use when the family 
ended farming operations in the 1960s. The house went through extended periods of 
vacancy before being vacated in 2006 following an attic fire. This property was selected 
for studying mothballing because of the prominence of the property in the center of 
Ebey’s Prairie, uniqueness of the house construction type and lack of major alterations. 
It provides the opportunity to devise a tailored mothballing process to buildings and 
structures from different regions with different construction types that are exposed to the 
macroclimate of the Pacific Northwest and microclimate specific to the subject site. 
 Full photographic documentation of the exterior of each of the ten buildings 
was completed in August 2015. Interiors of buildings were photographed as they 
were accessible. The carriage house was inaccessible because the building has settled, 
preventing the door from opening. The interior of the granary was also not photographed 
because it is the property owner’s private residence.116  Furniture and family belongings 
116 The once-derelict granary was converted to a residence in 2014. Photographs of the interior were not 
taken to respect privacy of the owners. Further discussion of the granary can be found in the following 
chapters.
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inside the rooms limited photos of the interior of the house. Current conditions and 
architectural descriptions of each building were also recorded for the exterior of each 
building. Additional notes were taken about exterior and interior conditions, however 
some exterior areas were blocked by vegetation and interior areas were not visible 
due to furniture and farm equipment stacked against walls. No material testing or 
destructive investigation was part of this research. Understanding of present conditions 
and mothballing interventions appropriate for the climate are discussed in the following 
chapters will help direct immediate repairs, care and maintenance of the vacant buildings 
in the future and secure the farm cluster as a central feature on Ebey’s Prairie.  
Macroclimate 
 Before procedures can be tailored to meet the needs of a specific region or 
building type, the mothballing process needs to be understood as a last measure treatment 
option. Basic steps are typically involved in mothballing a building, no matter where the 
building is located, construction type or age. There is general consensus on steps to take 
when deactivating a building, but there is little differentiation between how to address 
buildings of different construction types in different geographic and climactic zones.117  
Conclusions will be discussed in-depth in the following chapters. 
 Climate will greatly direct how the process is tailored from one mothballed 
building to the next because climate will dictate the need for how many air exchanges are 
needed to allow the building to breathe as well as the effects the external environment 
117 Research was conducted about how the climate in Washington State has changed over the last 100 years 



























































will have on the exterior envelope and interior spaces. It is important to understand 
if and how climate is changing and projected to change in the specific region since 
mothballing is intended to stabilize the building envelope for up to ten years. The 
climate for central Whidbey Island was identified using the Köppen-Geiger Climate 
Classification System. This classification system was selected because of its international 
use and empirical measures over 30 year spans, the first between 1971 and 2000 and 
again between 1981 and 2010.118  Köppen published a distribution map identifying 
twenty-nine different climactic zones across the world. The Whidbey Island and Seattle 
area of the Puget Sound are classified under Csb, and the mothballing process tailored 
to this site can be translated to other climates classified as Csb. The primary climate 
category of C categorizes moist mid-latitude climates with mild winters.119  The “s” is 
used to distinguish precipitation patterns and the “b” to “distinguish different monthly 
temperature characteristics.”120  Csb zones are found along the Pacific Coast of the 
United States into southern Canada. They are also found along southern Europe along the 
Mediterranean, southern coastal Australia and Coastal Chile.   
 While steps for deactivating a building in any of these regions will need to be 
designed for the specific building materials, construction types and existing conditions, 
118 Michael Pidwirny, “Köppen Climate Classification System,” The Encyclopedia of Earth (National 
Oceanic and Atmospheric Administration, January 2011).
119 Pidwirny; “In these climates, summer temperatures are warm to hot and winters are mild. The primary 
distinguishing characteristic of these climates is that the coldest month has an average temperature between 
18°C (64°F) and -3°C (27°F).
120 Csb is defined as Coastal Mediterranean, “Mild with cool, dry summer. No month with average 
temperature of warmest months are over 22°C (72°F). At least four months with average temperatures 
over 50°F (10°C). Frost danger in winter. At least three times as much precipitation during wettest winter 
months as in the driest summer month.” Historic Climate data supporting these categories can be found in 
Appendix C.
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climactic patterns and mothballing considerations will be very similar to Whidbey Island 
and the Engle Farm. Central Whidbey Island has an added advantage when considering 
the impact of the climate on buildings because a weather station was set up for Coupeville 
in 1895. Weather was recorded daily between November 1895 and April 1909 noting 
precipitation and temperatures.121  Ralph Engle, the current owners grandfather began 
tracking the weather daily at the subject property in 1926 and the family has continued 
logging through the present day. Current owner Dave Engle logs the temperature and 
precipitation from within the farmhouse daily at near 5:00pm. The climate data for 
central Whidbey Island from 1895-1909 and 1926-2015 is held digitally by the Western 
Regional Climate Center in Sun Valley, Nevada and is available online.122  The available 
weather data was analyzed to confirm that Coupeville indeed aligns with the Csb Köppen 
classification, with the warmest months near 72°F, eight months averaging over 50°F, 
and the coldest month of January averaging 39°F. The average rainfall is 2.69 inches 
in the fall and less than one-third of that amount at 0.74 inches in the driest summer 
months. There is a danger of frost in the winter but it is mild and frost and snow typically 
melt by midday.123  This macroclimate has the greatest impact on how the building 
materials behave throughout the year and what mechanisms of decay have the most 
detrimental impact. The historic weather data was analyzed for trends in temperature 
121 Western Regional Climate Center, Desert Research Institute, Coupeville 1 S, Washington (451783), 
www.wrcc.dri.edu/cgi-bin/cliMAINpl?wa1783.
122 Historic weather data can be found at http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?wa1783.
123 Weather data recoded by the property owner at the Coupeville weather station is available digitally 
through the Western Regional Climate Center and was analyzed by the author to verify that the subject 
property did meet the specifications of the climate classification.
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and precipitation, although none were identified. The data will be used in prioritizing 
stabilization options for the house and outbuildings. For the 100+ years that historic 
weather data is available for Coupeville, there appears to be little change in average 
temperature or precipitation levels, aligning with general conclusions from scientific 
studies that there have been no apparent changes in rainfall and temperatures have only 
changed about 1°. The site has specific climate and weather patterns that will inform any 
interventions that may be unique to the property. Findings will be discussed further in 
subsequent chapters. 
Microclimate
 The microclimate fits within the broader patterns of the Pacific Northwest 
macroclimate and categorization of Csb. The microclimate at the Engle Farm is further 
identified by the heavy vegetation surrounding the entire farmhouse, icehouse, “Hired 
Man’s” house, and milk house, keeping these building heavily shaded on all sides for 
most of the day. The chicken house and tank house have heavy vegetation growing 
against the south sides also blocking sunlight and keeping the building from drying 
out. The barns and granary are in full sunlight. All buildings are subject to southerly 
winds coming off of Admiralty Inlet, sweeping across Ebey’s Prairie. The overgrown 
vegetation does, however, help create a wind block. A data logger was positioned inside 
of the house tracking interior temperature and relative humidity on August 13, 2016. The 
Onset HOBO MX1101 was selected because of ease of use and ability of the logger to 
transmit and transfer data wirelessly. Onset has a HOBOmobile® cell phone application 
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that can pick up data from the logger within a one hundred foot range. Data can be 
transferred from one smartphone to another through the mobile application and analyzed 
on a computer. The logger was placed on the mantel in the living room where it was out 
of direct sunlight and was not moved or disturbed for the duration of the data collection 
period. Data collection began at 10:30am on August 13, 2015 and collection ended on 
January 13, 2016. The logger is set to measure relative temperature and humidity at six 
hour intervals; 10:30am, 4:30pm, 10:30pm, and 4:30am. The tracking period includes 
the average warmest time of the year at the end of August, through the fall with the 
highest average precipitation. This data will give a range of what conditions the house 
and outbuildings are reacting to on a daily basis and will guide planning what ambient 
conditions are ideal for mothballing a building in this climate. The logged data was 
analyzed to determine how frequently the ambient environment inside the house measured 
in comparison to the ideal conditions for a building in this climate with site-specific 
microclimate conditions.
Target Conditions
 The target interior temperature and relative humidity for vacant buildings are 
somewhat standard because too much humidity will create a prime environment for mold 
while to dry an environment can be too drying on building materials and interior finishes. 
Temperature is less of a factor than humidity in mild climates because the historic 
materials have already had years to adjust to the natural conditions. Interior measurements 
were compared with the exterior daily recordings that are published through the Western 
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Regional Climate Center. The building shell does control temperature within the building 
and the interior versus exterior temperatures were compared side by side to determine 
how the temperature differential is impacting interior relative humidity. The range 
for ideal interior conditions at the Engle Farm house was established between 35% 
and 65%. Conclusions will determine how often the conditions fall within this range 
with no intervention and how often mothballing interventions are necessary to protect 
the building materials from accelerated decay. Determining what interventions are 
appropriate and necessary to bring interior conditions to the ideal level will be decided 
once the behavior of interior conditions are understood.
The National Park Service
 The Engle Farm falls within the boundary of Ebey’s Landing National 
Historical Reserve, a unit of the National Park Service, and it is included in a variety of 
National Park Service publications. The 1983 Historic Resources Inventory provides 
a brief history of the site with notations for each building along with photographic 
documentation. Text only was updated for the Engle Farm in 1995, noting minor changes. 
A primary facade photograph of the house only was added to the inventory in 2006. A 
comprehensive update to the entire inventory is in process by Ebey’s Landing National 
Historical Reserve and includes updates to the text from interviews with property owners, 
photographs and references to any other available sources. The inventory provides some 
insight to how the property and buildings have changed since 1983 and information 
gathered through the 2015 update helped direct selection of this site as the case study 
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for a regionalized mothballing application. The existing inventory pages for the site were 
thoroughly studied to understand the context of the Engle Farm in 1983. The house was 
unoccupied at the time of the 1983 survey so similar conditions were noted that were also 
observed during assessment in August 2015. 
 Anne E. (Kidd) Matsov presented Historic American Building Survey 
documentation titled Barns of Ebey’s Landing National Historical Reserve, Ebey’s 
Landing, Coupeville, Island County, WA to the University of Oregon Historic Preservation 
Program as her terminal project in 2006. The documentation includes photographs, 
drawings and site plans of eleven selected farms within the Reserve. The Engle Farm is 
included in her survey and provides further information about the history of the farm and 
each building, and the photos provide a visual record of conditions in 2006.124  A draft 
for a Heritage Farm plan was completed in 2013 but was never completed. The plan 
notes conditions, photographs and sketches of the buildings in 2013 in draft form. These 
descriptions and photographs from various documents helped determine the change in 
exterior building conditions over time with the conditions recorded during the summer of 
2015 through photographs and written descriptions of current conditions. Gauging which 
components are showing the fastest rate of deterioration over time aided in prioritizing 
what was addressed for each building through the mothballing process and determining 
what interventions will provide the greatest protections for the buildings as they continue 
to sit vacant. Structural conditions appear to have changed very little over the last ten 
124  Any plans or photographs from this project are available digitally through the Library of Congress and 
have been used with permission from the author.
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years although the materials have continued to decay.125  Specific areas of decay for most 
of the buildings were not locatable in the historic photographs. Previous assessments and 
photographs connected to past interventions can be found in the Appendix A.
Interviews 
 Dave and Delores Engle, current owners of the property have been most 
helpful in answering inquiries about changes that have happened at the house 
during their occupancy as well as some knowledge as to the use of the outbuildings. 
They were consulted as the primary source of family history and evolution of the 
buildings throughout the writing process since their family has owned the property 
since 1869. Local preservation professionals on the island including National Park 
Service professionals and independent consultants walked the Engle Property and 
answered inquiries about local conservation practices, common mechanisms of decay 
and how they are addressed, what interventions have been most successful and what 
building rehabilitation projects were successful. They were a continued source of 
information through phone and email conversations about Whidbey Island and Ebey’s 
Landing National Historical Reserve history as well as preservation and conservation 
considerations specific to the Pacific Northwest that they have experience working with 
on a regular basis. Local insurance agents have answered inquiries about changes made 
125  The granary and the carriage house are the two exceptions. The granary was converted to a residence 
in 2014 which necessitated a new roof, foundation support and siding treatment. The carriage house was 
pulled back into plumb and braced from the interior by the National Park Service and Central Whidbey 
Lions Club in 2011 as part of an annual preservation field school.
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to insurance policies when a building is vacated.126  Ongoing conversations with locals on 
Whidbey Island are providing critical information that could not be collected in person. 
In-person interviews and phone conversations were recorded and transcribed for reference 
at a later date. Information gathered during interviews will provide a basis for current 
conditions of the nine buildings at the Engle Farm and past interventions, property history, 
history of Ebey’s Landing National Historical Reserve and mothballing recommendations 
for the site. 
Analysis 
 Information gathered about the mothballing process, understanding of plank-
constructed houses, historic regional climate data, collected temperature and relative 
humidity from the site, comparison of historic and current photos and property history 
was all analyzed to identify what techniques and interventions should be prioritized for 
mothballing a building in the Pacific Northwest, specifically the ten buildings at the 
Engle Farm in Coupeville, Whidbey Island, Washington. Final recommendations were 
made after synthesizing available information regarding mothballing and understanding 
the existing macroclimate of Whidbey Island and microclimate at the Engle Farm. The 
data logger provided ambient temperature and relative humidity conditions inside of 
the house; these were compared to the historic data and the weather patterns occurring 
at the site. As well as with recorded exterior measurements for the same sample period 
126 A vacant building changes in insurance status and will not be protected if vandalized, broken into, or if 
pipes break. With the current condition of the house and proximity of the Engle’s primary residence on the 
same parcel, the house (currently uninsured) would not be classified as vacant for insurance purposes. It is 
recommended that insurers are consulted when a building is mothballed to determine changes in coverage.
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published with the Western Regional Climate Center. The logged period was broken 
down by month to better understand how interior conditions shifted over shorter spans 
of time. This comparison provided the baseline for what the existing interior temperature 
and relative humidity levels are with no interventions and where they should be ideally 
after mothballing interventions for this region. How close the interior and exterior 
temperatures are and the play in relative humidity levels dictates necessary interventions 
to mitigate temperature discrepancies and control the interior environment to slow 
material deterioration. 
 Priority recommendations will be given to the house since mothballing measures 
do cost money and in general, if money is invested in a large farm cluster that is no 
longer operational as a farm, it will likely be invested in the primary building, in this case 
the house.  The plan aims to slow deterioration of the Engle house and eight outbuildings 
with the external ambient conditions present at the site. With careful consideration of 
the regional climate of Puget Sound and the Pacific Northwest, the mothballing process 
tailored to the Engle Farm can be transferred with appropriate modifications to other 
sites in the four regions in the world with similar climactic conditions. Interventions will 
extend the useful life of the buildings before these historic resources are lost. After the 




 The property regarded as the Engle Farm today has shifted and adapted to meet 
the different needs of owners and occupants since the land was formally platted follow-
ing the 1850 Donation Land Claim Act designed for Oregon Territory.  John Alexander 
filed his Donation Land Claim for 320 acres on August 1, 1852. The subject property sits 
toward the southern end of Alexander’s 1852 claim. There was a house on the property 
during the Alexander’s occupation, however it is unclear exactly where it was located 
or what it may have looked like. Following John Alexander’s death in 1859, his wife, 
Frances Sharp Alexander sold the southernmost 120 acres to Bathalina Harmon for 
$2000.00.127  Hill and Bathalina Harmon constructed the existing house. There is some 
discrepancy as to the construction date; 1858 is commonly referenced as the date for the 
house so it is possible that the Harmons were leasing land from the Alexanders and built 
the house before purchasing the land outright the following year.128  
 Hill Harmon arrived on Whidbey Island as a bachelor in 1853. There is little 
existing information available about the Harmons, however Hill Harmon is recorded as 
being active on Central Whidbey Island, helping construct roads, holding a liquor license 
and operating the bar and hotel at the nearby Ferry House.129  It is also believed that 
Hill Harmon built the original barn on the property that burned to the ground in 1955. 
The Harmons left Central Whidbey Island when they sold the farm to lighthouse keeper 
127 Kidd, 4. 
128 Kidd, 4.
129 Evans-Hatch and Evans-Hatch, 165, 188.
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Daniel O. Pearson in 1869. Daniel Pearson came to Whidbey Island in 1860 from Lowell, 
Massachusetts accompanied by two grown daughters. His wife, son and another daughter 
traveled from Lowell around Cape Horn in 1866 to join him on Whidbey Island. President 
Lincoln appointed Pearson lighthouse keeper in 1864 and his family aided him with the 
daily operations until his retirement in 1878.130  
 Pearson was also involved in commercial enterprises while he served as lighthouse 
keeper. Pearson bought the 260 acres from the Harmons in 1869 for $5500.00 with 
two work mares, one sorrel mare, one brown colt, a plough and all farming equipment 
and utensils on the property from a tenant farmer.131  Pearson and his family moved 
permanently to the farm in 1878 and he continued to grow his commercial enterprises 
downtown. In 1880, Pearson bought commercial property on Front Street from Colonel 
Granville Haller and built a 500-foot wharf in front of his store.132  William Ballinger 
Engle joined Pearson in his farming operations when Engle married Pearson’s daughter, 
Flora Augusta in 1876. William B. Engle was one of the earliest Euroamerican settlers on 
Whidbey Island, arriving on the Cabot captained by Thomas Coupe in 1852. 
 William B. Engle was born in Burlington County, New Jersey September 7, 1830. 
He learned shipping and carpentry while living with an uncle from 1841-1850.133  In 
1850, Engle secured passage on a steamer from New York City to the Isthmus of Panama. 
130 Evans-Hatch and Evans-Hatch, 155. The wooden lighthouse kept by Pearson stood until c. 1900 when 
it was replaced with the existing Admiralty Head Lighthouse. The lamp was lighted by whale oil and 
Pearson’s daughters assisted with keeping daily ledgers and recordings sent to Washington, DC.
131 Cook, 76.
132 Cook, 76, Evans-Hatch and Evans-Hatch, 188.
133 Cook, 75.
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Engle traveled with Robert and Humphrey Hill from New York, overland across the 
Isthmus before landing in San Francisco to try their luck in the gold mines.134  After 
two years, the gold mines did not prove lucrative and Engle and the Hill Brothers sailed 
for Whidbey Island. All three made Donation Land Claims and spent their early years 
on the Island cutting timber to sell to San Francisco markets.135  William B. Engle’s 
Donation Land Claim sat just south of the current Engle property. Engle built a log cabin 
134 Evans-Hatch and Evans-Hatch, 82.
135 Cook, 45.
Figure 11: William Ballinger Engle’s original 1852 DLC (red) and location of the subject property (blue) 
that was purchased by Daniel O. Pearson. The Engles retain portions of W.B.E.’s original claim. Ebey’s 
Landing National Historical Reserve, colored by the author.
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on his property in 1852 that was later replaced with a frame saltbox-style house. Neither 
building is standing but the Historic American Building Survey recorded the frame 
saltbox-style house when they surveyed the island in the 1930s. Engle was active in the 
early development of Coupeville and Central Whidbey Island, overseeing three new road 
districts in 1854 and by 1860 had farming equipment valued at $3,100.00 that he loaned 
out to neighbors.136  William and his wife Flora Engle lived with the Pearsons the Pearson 
farm from 1878 until Daniel Pearson’s death in 1892 when Flora inherited the property. 
 William and Flora made upgrades 
to the property during both their occupancy 
and ownership, however it is unclear 
when some of the alterations took place. 
The family recalls the carriage house was 
a wedding present for Flora, putting the 
construction date in the last quarter of 
the nineteenth century. William utilized 
the space above as a workshop. There 
are conflicting accounts as to when 
alterations were made to the house. The 
current owner, Dave Engle recalls the 
octagonal tower addition and front porch 
136  Evans-Hatch and Evans-Hatch, 115, 159.
Figure 12: William B. Engle and Flora Augusta 
Pearson Engle c. 1878,  Island County Historical 
Society.
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were also wedding gifts for Flora, also dating them to the last quarter of the nineteenth 
century. Queen Anne was a popular architectural style in the Unites States at the time, 
so this theory is plausible. The shingling in the west gable end and two-story cut-away 
bay window on the north façade are also in keeping with the Queen Anne style and may 
have been added at the same time as the tower and front porch. Accounts recorded from 
Burton Engle and Joanne Engle Brown date these additions to 1907 when the rear kitchen 
addition was added.137  The south porch was originally a small stoop that was enlarged 
to the current footprint in 1927. Regardless, the Queen Anne additions reflect changes 
in style and function of the house as it passed from a simple farmhouse to the home of 
prominent community leaders. 
 William Engle farmed wheat, barley and oats on the property and also raised 
family chickens and cows. He also planted the orchard to the north of the house with 
apple pear and walnut trees.138  The builders of the chicken house, hog barn and granary 
are unknown but they were likely built around the turn of the century as William and 
Flora’s son Ralph expanded farming enterprises. Ralph farmed the property full time 
beginning in 1907 with William B. Engle’s death in November. Flora left the house to 
her son and his new wife Beulah Eaton in 1911 and moved into a smaller house in town.  
Ralph continued to expand farming operations through the first half of the twentieth 
century. Ralph and his older brother Carl farmed family land together growing hay, 
barley, wheat, oats, mangels and corn.139  Ralph kept three large kitchen gardens and kept 




Leghorn and Bantam chickens in the poultry barn, selling the eggs commercially. Ralph 
built the tank house in 1911 with a new workshop and grain milling room.  Ralph added 
electricity to the farm in 1921 but still relied heavily on horsepower until 1940 when he 
bought the farm’s first tractor.140   He expanded from grain to livestock operations raising 
both sheep and cows. He kept 200 sheep in a barn south of the current property in a barn 
built by his father, William.141  Ralph sold the wool but decided sheep was not a profitable 
enterprise and sold the flock in the late 1950s to focus on the dairy farm.142  At the time, 
the farm had forty Guernsey cows and the stone milk house was built in 1936. The hog 
barn was converted to a calf barn in the late 1940s and milking parlors were installed at 
the eastern end in 1954, completely altering the function of the barn. The Engle Farm was 
the largest dairy farm in the area in the 1930s and 1940s.143  
 The only bathroom in the house was installed in 1941 on the north, accessed from 
the dining room and from the first floor bedroom. The Harmon era barn burned to the 
ground in 1955.144  Dave Engle recalls every building on the property caught fire that day 
and he remembers chasing the cows out of the barn then later collecting them from around 
the prairie.145  Electrical failure was determined as the cause of the fire. Farlen Sahli, a 
local man, built the current barn onto the hog barn in the months following the fire as a 
temporary shelter for the cows. Sixty years later, the inadequacies in the quickly built 
140 Kidd, 7.
141 This barn collapsed sometime after sometime after 1983.
142 Kidd, 8. The William Engle sheep and squash barns that sat south of the current property near the Ferry 
House are no longer standing.
143 Kidd, 8.
144 There are conflicting dates as to when the barn burned. Dave Engle recalls he was a junior in high school, 
making the fire 1954, however a 1955 newspaper article speaks of the fire as just happening.
145  Dave Engle, Personal Interview, August 4, 2015.
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shelter are beginning to show in a weakened structural system. 
 Farming operations ceased on the property with Ralph’s death in 1960 at which 
time the cows were sold. Ralph’s son Burton farmed before moving into civil service with 
the Navy on Whidbey Island. The land and agricultural buildings continue to be utilized 
by Engle family members descended through the Carl Engle line, with farm operations 
headquartered across Prairie Center.146  Ralph and his wife Beulah had one son, Burton 
who inherited the house just east of the current property that housed workers Ralph hired 
for assistance on the farm. The Ebey’s Landing National Historical Reserve Historic 
Resources Inventory lists this property as the “Burton Engle House” and it is where the 
current owner grew up and it also remains in the Engle family today. Burton Engle inher-
ited the subject property in 1968 when his eldest son Dave and his family moved into the 
house. Dave and his wife Delores raised two daughters here before moving their family 
to California in 1976. The house sat vacant during their absence until they returned with 
two younger daughters in 1992. Surrounding farmland was leased to relatives and local 
farmers during their absence and still is today, as Dave Engle did not pursue farming. 
Dave Engle’s mother Verna, died in 1996 and the property was tied in legal proceedings 
until Dave inherited the farm and buildings in 2005. Dave and his wife Delores were 
careful not to change any interior or exterior finishes that previous occupants had added, 
so layers of historic wallpaper and floor coverings show changes in aesthetic prefer-
ences through the early 1960s. The current owners only alterations were removing the 
146  The National Park Service bought portions of the farm that passes through the Carl Engle line in 2000. 
The land is currently leased back to the Engle family for storage and dairy operations. 
79
claw-footed tub and installing a fiberglass shower insert in the bathroom and raising the 
kitchen counters to a standard height. Repairs and upgrades for the house following the 
fire appeared daunting so Dave and Delores Engle turned their attention to converting an 
outbuilding into habitable space after temporarily living with a relative nearby. Although 
alterations to the granary did not follow the Secretary of the Interior’s Standards for the 
Treatment of Historic Properties, they did bring a derelict building that was in danger of 
falling down back into functional use. The Engles have also generously donated conser-
vation easements so that some of their land in the center of Ebey’s Prairie can never be 
developed. Dave Engle remarked in 2011 “ We love knowing the beauty of the prairie will 
go on forever, and this 32 acres is part of the prairie…we feel like stewards of the land. 
It’s a gift to leave it for future generations. If you carve up open spaces, you cannot bring 
them back again.”147  
 The layers of history found at the Engle Farm on Whidbey Island reflect the broad-
er development patters of the Coupeville community and the general decline in reliance 
on agriculture seen at many farms around the island. The ten buildings also reflect the 
changes in use of the property and which buildings were vital to agricultural operations. 
As farming has declined across the United States, property owners have been left with a 
surplus of vacant buildings that are commonly in disrepair and in danger of falling down. 
Unused buildings are left to decay creating poor conditions that can be difficult to reverse 
if it is decided in the future that a vacant agricultural building can be repurposed. Moth-
147 “Engle’s Help Connect preservation Dots,” Whidbey News-Times, May 9, 2011, News.
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balling vacant agricultural buildings can protect them from exacerbated decay until such 
a time when they can be useful again. The existing conditions of the buildings found at 
the Engle Farm reflect a lack of use and lack of maintenance, making repairs and rehabil-
itation proposals daunting. Mothballing the buildings can slow existing conditions from 
worsening and protect architectural features and building materials from being lost. The 
Engle Farm is an example of an intact farm cluster that was important to the agricultural 
development and commerce centered on the island and around Puget Sound. The farm is 
unique in that it is still owned by descendants of early Whidbey Island pioneers and its 
history and development is worth protecting. Understanding the construction and current 
conditions of the buildings at the Engle Farm will help direct appropriate mothballing 
interventions that will protect the years of work and care that have gone into the property.
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CHAPTER 5: 
THE ENGLE FARM TODAY
 The ten buildings comprising the Engle Farm cluster represent an array of 
building uses, construction types and the influence of climate on the built environment. 
The buildings represent styles and building techniques from their construction eras and 
shifting uses. Conditions today reflect how regional weather events impacted building 
materials. Having records of the various buildings through photographs and notes on 
specific conditions over the last thirty years has helped determine what components 
are deteriorating at the greatest rate and what requires immediate attention. Over one 
hundred years of historic climate data was studied to determine trends in weather patterns 
for the region. Interior temperatures were recorded on a data logger over the course of 
five months and were compared with published exterior temperature and precipitation 
patterns. Extreme weather events found in years between existing documentation likely 
contributed to exacerbated deterioration of the buildings and are evidenced in later 
photographs. 
Historic Climate Data
 The historic climate data confirms Central Whidbey Island does have weather 
patterns that fall within the Csb Köppen-Geiger Climate classification defined as “moist 
mid-latitude climates with mild winters.”148 Historic climate data was available for 
Central Whidbey Island.  The data reveals that the climate has changed very little over 
148 Pidwirny. More information on the Köppen-Geiger classification system can be found in Chapter 3. 
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the last century. There are no identifiable patterns pointing to increased air temperatures, 
regular temperature extremes or unusual precipitation levels. The climate on Whidbey 
Island and at the Engle Farm is very mild with few unusually warm or unusually cold 
days throughout the year. The island receives an average of only twenty and two tenths 
inches annually, whereas the greater Seattle area measures closer to thirty-seven inches 
annually.149  Years with the heaviest rainfall were recorded reaching twenty-nine inches. 
There is no discernible pattern for years with above-average rainfall in this region. 
Keeping water directed away from the buildings will be a high priority for mothballing 
in this climate because of the fairly constant rain and damp conditions. The average 
maximum temperature for the year is 58.0°F with an average minimum of 42.0°F. 
Average snowfall for the historic years on record is six and one tenth inches, however, 
there were many years with no recordable snowfall. The average was skewed by large 
quantities occurring only a few years reaching upwards of fifteen inches of snowfall. 
Although it is uncommon, buildings in this region must be able to withstand gravitational 
live loads from snowfall on occasion.
 The following architectural descriptions and condition assessments document in 
detail the buildings as they stand today with limited information about past interventions 
and repairs. Atypical weather events are recorded in more detail in the following 
descriptions if it appears there was significant impact from a weather event between 
available recorded building conditions.150 
149  Selected historic climate data is included in Appendix C.
150 More detailed photographs and information regarding current conditions can be found by building in the 
appendix. Past conditions assessments and photographs are also included.
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Tank House
 The tank house is 
a wood frame building on 
a concrete foundation. It is 
rectangular in plan, one story 
with a three-story tower at the 
west end housing a redwood 
cistern. The building is clad in 
pattern 105 droplap siding and boasts a hipped asphalt sheet roof, truncating at the tower. 
The tower has a wood shingle hip roof with metal ridge caps and a central concrete spire. 
The tank house has six-over-six double-hung sash with plain surrounds and extended 
sills. The windows are in various states of disrepair with missing panes and muntins. All 
windows were covered with plastic in 2014 in an effort to prevent water further intrusion 
into the building. The plastic has since ripped, allowing water in and blackberry vines 
have also grown through the fenestration on the south façade. The building has a boxed 
cornice, plain fascia with molded trim and cornerboards. There are three entrances on the 
north façade with hinged traditional board and batten cross braced barn doors with plain 
surrounds.
 The interior of the tank house is separated into three distinct spaces. Ralph Engle 
used the east end of the tank house as a workshop. Some of his tools are still in the space. 
The central portion of the tank house is now used for storage, as was its probable historic 
Figure 13: Tank House from NE August 2015, photo by the author.
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use. The westernmost end 
of the tank house is directly 
below the cistern and houses 
the historic machinery. Water 
was pumped up to the cistern 
by different engines and fed 
back down by gravity. The 
engines were not removed 
from the space as they were replaced and stand in place as a testament to the technological 
advances. A staircase with a simple picket railing wraps the northeast corner of this 
westernmost room leading to the second floor of the tower. A ladder originally led from 
the second floor up to the cistern housed on the third floor, but the ladder is now in pieces 
on the second story floor. 
 The interior of the tank house is finished in horizontal planks and exposed 
concrete flooring.151  The cistern has not been used since farming operations ended on 
the property in the 1960s. The building is now used for storage, housing tools, family 
antiques, architectural pieces and miscellaneous antique farming equipment. The building 
has deteriorated with years of a poor roof and presence of invasive blackberries growing 
directly against the south façade. The building retains integrity of design, location, 
workmanship, materials, setting, feeling and association.
151 The concrete flooring was likely a later addition to the building as is common with barns and agricultural 
outbuildings on Whidbey Island.
Figure 14: Pumps to transfer water up two stories to the cistern 
August 2015, photo by the author.
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 The tank house has had critical 
repair work completed over the last few 
years; it was targeted for repairs as a 
more manageable project than addressing 
deterioration in the farmhouse. The 
building materials of the tank house 
have suffered from years of neglect 
and disuse. Holes in the roof left the 
building susceptible to water intrusion 
as evidenced be interior wood rot on the 
south wall. The new asphalt sheet roof was 
installed on the one story portion of the building in 2014. The tower received a new shake 
roof at the same time along with a new fascia since the original boards were completely 
rotten. Sheathing was also replaced in some areas and the boxed cornice and soffit were 
repaired on the south facade.152  New flashing was installed at the intersection of the 
lower roof and the tower. Since the installation, some biogrowth has developed at the 
intersection of the lower roof and the tower, but the roof replacement has extended the 
life of the building. 
 The windows of the tank house were covered with plastic in 2014 as 
recommended by a local conservation specialist. The idea was to prevent water intrusion 
152 Brandon Roos, “The Engle House,” email message to author, August 11, 2015.
Figure 15:  New cedar shake roof 2014, photo by 
Brandon Roos.
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through the deteriorated sash and broken 
panes. The plastic has cracked and ripped with 
exposure to weather and is no longer performing 
its intended function. The sash all appear to be 
repairable and full repair would be the best way 
to prevent water intrusion. The windows are 
threatened by blackberry vine encroachment on 
the south façade. The vines are growing through 
the window openings holding moisture against 
the wood and causing some of the sash to wrack 
since there are no panes to help with stabilization. 
The plastic on the windows could also be contributing to sash deterioration and should 
be monitored. The plastic was not vented and where water has gotten past the plastic, 
the plastic may now be preventing 
the wood from adequately drying 
out and unintentionally exacerbating 
deterioration. 
 The tank house is clad in wood 
siding. The structure and siding of the 
building are believed to be Douglas 
fir because it was a common building 
Figure 16: Plastic window coverings 
mounted on a temporary frame August 2015, 
photo by the author.
Figure 17: Gaps in siding on S facade of tower August 
2015, photo by the author.
87
material and could be locally sourced. Old growth Douglas fir has a tight grain structure 
and is fairly resistant to common sources of deterioration. The biggest concern with the 
siding is evidence of powder post beetles. The small bore holes are present on all facades, 
but worst on the south. The south façade has the most exposure to weather and wind 
sweeping up off of Admiralty Inlet, and consequently siding is checking and slipping 
out of place. Siding is deteriorating on all sides of the building near the sill where the 
wood meets the concrete foundation. Contact with plant material and backsplash from the 
ground has kept this wood damp, creating a prime environment for wood boring insects 
and rot to thrive. The tank house is not painted, leaving the wood susceptible to UV 
degradation and water absorption. Birds are nesting where there are gaps in the siding on 
the south façade. 
 The three doors on the north façade of 
the tank house are all in working condition. 
Paint on the doors is failing and the hardware 
is rusted. Paint would help protect nails on the 
doors from rusting and would protect the wood 
below from moisture intrusion. The rusted 
hardware does not appear to be harming the 
surrounding wood but should be monitored. 
 The trim on the tank house is susceptible 
to similar mechanisms of decay as the siding Figure 18: Missing soffit boards with birds 
actively nesting within August 2015, photo by 
the author.
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and doors. Trim is also presumed to be Douglas fir. The cornice is rotting around the 
building, probably caused by extended contact with water prior to any roof intervention. 
Boards in the soffit are rotten or missing, exposing the rafter ends, some of which are also 
deteriorating from the end grain after extended contact with water. Birds are also nesting 
in the voids of the rotten soffit. Birds are problematic because droppings can stain and 
degrade building materials and at times use surrounding building fabric to construct nests. 
The cornerboards are deteriorating near the sill as ground moisture is drawn up through 
the exposed end grain. The trim also has signs of wood boring insects, although there does 
not appear to be an active infestation. 
 The foundation of the tank house is poured concrete. The sill plate is rotten 
particularly on the south façade where plants are growing immediately adjacent to the 
building and the wood cannot dry out. There are cracks running through the stem wall 
and portions of the concrete have 
slipped outward, most noticeably at 
the southwest corner compromising 
the structural integrity of the tower. 
Blackberry vines are growing between 
the concrete foundation and wood 
sill along the south façade adding 
additional stress to the already 
compromised materials. 
Figure 19: Cracked concrete foundation shifting out of 
place on SW corner August 2015, photo by the author.
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 The landscape surrounding the tank house provides a potential threat to the 
building. Large blackberry bushed are growing immediately south of the tank house, 
putting pressure on the building materials and holding moisture against the wood. The 
vines are posing a structural concern where they are growing between the foundation and 
sill and through the windows.153  There are also large trees planted to the west with limbs 
overhanging the tower. The root systems of these trees may also be contributing to the 
foundation instability at the southwest corner. Local preservation groups are attempting 
to raise funds to restore the tank house because of its importance to local farming patterns 
by repairing windows and siding, stabilizing the foundation and replacing deteriorated 
wood.
 There is little evidence suggesting the rate of deterioration for the tower house 
prior to 2013, at which time drafts for a Heritage Farm Plan were completed with 
sketches, photographs and detailed notes of conditions. Architectural conservator 
Harrison Goodall provided recommendations for treatment at the same time as the 
Heritage Farm Plan, suggesting repairs for the roof, windows and wood siding. The 
Heritage Farm Plan was never completed but interventions to the roof and windows 
have extended the life of the building. Prior to the installation of the new roof in 2014, 
Dave Engle recalls that there were large holes in the roof letting water in for over thirty 
years. Although the temporary plastic window coverings have failed, they are providing 
better protection than leaving the deteriorated windows completely exposed. There were 
153 Overgrown blackberries and vegetation was cleared from the south and east facades of the tank house in 
2012 but they have since returned. 
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no atypical weather events between the installation of new roof and window coverings 
in 2013 and when conditions were recorded in August 2015. The interventions are 
successfully combating deterioration that would follow normal weather events that had 
been occurring since the previous roof had failed. 
 The tank house is the only building on the property that has had any intervention 
to extend the life during the period of vacancy. Further intervention could slow 
deterioration of materials until such a time that the building has regular use. Specific 
recommendations for mothballing a building with similar construction the tank house can 
be found in Chapter 7.
Milk House
 The milk house is a field stone 
masonry constructed building on a 
concrete foundation. The building was 
used to store milk when the Engles 
ran a prosperous dairy farm on the 
island in the mid twentieth century. The 
stone construction was a natural insulator that would keep the milk cold. The one story 
building is rectangular in plan with a wood shingle gable roof with extended eaves, plain 
fascia board and exposed rafter tails. A wood gutter is attached to the rafter tails on the 
south façade. The wood shingles are severely deteriorated and have been covered with 
an asphalt roll on the north side of the gable ridge. The building is two bays wide with 
Figure 20: Milk house from S August 2015, photo by the 
author.
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off center entries on both the north and south facades. The door on the south façade has 
been broken off. The north façade boasts a five-panel door with plywood boarding the 
former window in the uppermost 
two panels. The windows are six-
pane hopper windows that hinge 
inward from the bottom with plain 
surrounds, concrete lintels and 
wood sills. 
 The interior is finished 
with smoothed concrete that was 
whitewashed at one time. The flooring is also poured concrete. A small opening in the 
ceiling at the west end is the access for a loft. There is a poured concrete trough in the 
northeast corner that is continuous with the flooring and wall finish. The building is used 
for storage today. 
 The milk house is stable 
condition because of its stone and 
concrete construction. The roof of 
the milk house is unstable, however, 
at this time it does not appear to 
be allowing significant amounts 
of water into the building. The 
Figure 21: Interior of the milk house used for storage looking 
NW August 2015, photo by the author.
Figure 22: Deteriorated shingles on S August 2015, photo 
by the author.
92
north side of the gable roof has been replaced with asphalt sheeting where it is heavily 
shaded by adjacent trees. The south side of the gable ridge is still wood shingle. There is 
heavy biogrowth, mostly mosses and lichen, on the wood shingles. The wood shingles 
are severely deteriorated, creating large gaps in the roof cladding. The wooden gutter on 
the south façade that would have directed water away from the building is useless since 
the deteriorated shingles no longer reach the gutter. Water running off of the roof falls 
between the roofing and the gutter to the ground. As a result, the exposed rafter tails are 
constantly damp and water absorption and evidence of salts are present at the exposed end 
grains. Rafter tails have also deteriorated on the north façade but are not showing current 
signs of excessive water, likely due to improved drainage from the replaced section 
of roofing. There is evidence for a former gutter on the north façade from a singular 
drainpipe that appears to have drained into an underground cistern.  
  The windows on the milk 
house have missing panes but the 
wood sash appear to be in sable 
condition. The windows on the north 
and east facades are completely in 
tact at this time. Glazing is failing 
and paint is missing from the sash 
but they do not appear to be negatively 
impacted by water. There are cracks in the mortar around the sills and window framing. 
Figure 23: Cracks in mortar radiating out from window S 
facade August 2015, photo by the author.
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The windows were not tested for functionality. 
 The stone construction of the milk house also creates the enclosure. The stones 
all appear to be in good condition with minor cracking in the mortar, most apparent 
on the south façade and around window and door openings. The entire building has 
settled away from the center axis contributing to the cracking. No cracks appear to be 
new or expanding, though routine detailed inspection or installing crack monitors could 
corroborate or dispute this observation. Lichen and mosses are growing on the stones but 
do not pose a threat to their structural integrity at this time.
 Two doors access the milk house; one on the north façade and one on the south 
façade. The south door was broken off at some time and there are ghost marks in the trim 
of a screen door that is also missing. Both doors have gaps between the wood surrounds 
and the jambs. There are cracks above the lintels likely caused by settling. The window 
on the north door is missing and boarded over and panels are separating from exposure 
to weather. There is minimal trim on the milk house, primarily around the windows and 
doors. The trim is pulling away where it is connected to the masonry.
 The stone enclosure of the milk house runs all the way to the ground where is 
meets a poured concrete slab. There are cracks in the mortar near the ground likely a 
result of settling. Some stones are loose near the corners and immediately adjacent plant 
debris. 
 Until 2012, the milk house was completely engulfed in blackberry vines, possibly 
contributing to some of the cracking present in the mortar and deterioration of the roof. 
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Vegetation was cleared when the adjacent Carriage House was rehabilitated. There are 
trees with overhanging limbs planted to the north, however the trees are small and young 
and do not appear to be threatening the building at this time. The ground around the 
milk house is uneven and could have contributed to uneven settlement and subsequent 
cracking. 
 The only available documentation for conditions of the Milk House is the 2013 
Heritage Farm Plan draft. Construction materials were all listed in fair condition at the 
time with no urgent repairs necessary. The stone construction is inherently more durable 
than the wood frame buildings on the property and there are no immediate threats to the 
building. The greatest threat to the milk house is the overhanging limbs that prevent the 
roof from drying out and are contributing to significant moss and lichen growth. There 
were no atypical weather events between the conditions recorded in 2013 and August 
2015. Specific recommendations for mothballing buildings similar to the milk house to 
slow deterioration can be found in Chapter 7. 
Barn
 This barn replaced a nineteenth 
century barn that sat immediately north 
of the present site. This barn was used to 
house cows when the family operated a 
dairy farm. Today an Engle cousin uses 
the barn for hay storage. It was built Figure 24: W facade of 1955 Barn constructed by 
Farlen Sahli to replace Harmon era barn that burned to 
the ground, August 2015, photo by the author.
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onto the gable ridge of an existing hog barn. It is a wood frame building with structural 
components sitting on isolated concrete blocks as the foundation. It is rectangular in 
plan with a 5V metal gable roof and exposed rafter tails. It is three bays wide and clad in 
vertical planks. There are cross braced sliding barn doors on the west façade that slipped 
off the hinges sometime prior to 2007. The east façade also has sliding barn doors, 
however the left door is missing. Some vertical plank siding is also missing on the east 
façade. 
 The interior of the barn has a simple structural system since it was built to be only 
a temporary shelter for 
dairy cows. The structure 
is wracking; structural 
posts are rotating off of 
their concrete foundation 
piers and vertical wood 
beams supporting the roof 
are also twisting away 
from the beams. There is no 
interior wall finish other then the inner side of the plank cladding. There is a small loft 
along the south wall. The south wall has some charred wood where the barn is built into 
the older hog barn; remnants of the fire that destroyed the original barn in the 1950s. The 
stacked hay inside is providing additional support to the compromised structural system.
Figure 25: Structural post rotating out from purlin August 2015, photo 
by the author.
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 The barn was constructed to be a temporary shelter and the existing conditions 
are largely a result of the insufficient construction. The metal roof on the barn was 
replaced in 1994 and is adequately keeping water out of the interior. The barn had wooden 
gutters along the north façade that have mostly rotten and fallen away. The portions of 
wood gutter that do exist are filled with moss and are not directing water away from the 
building. The structural system of the building is unstable and the metal roofing sags on 
the north façade creating uneven drainage. There are gaps in the ridge cap. The south side 
of the roof is sagging as a result of unstable interior beams and failure of the south wall of 
the hog barn from the instability of the barn pushing down on its gable ridge. 
 The barn is clad with simple vertical 
planks. The planks in contact with the ground 
are deteriorating as moisture is drawn upward 
through the end grain. There is yellow moss 
growing on all sides on the building but it 
does not appear to be impacting the integrity 
of the wood at this time. Some planks are 
missing. Most planks appear to be in good 
condition as the natural draftiness of the barn 
allows the boards to dry out after they are 
exposed to wetting.  
 The barn has large cross braced sliding 
Figure 26: Primary door on W facade, door has 
been hanging in this position since some time 
prior to 2006, August 2015, photo by the author.
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barn doors on the east and west facades. None of the doors are functioning. The left door 
is missing from both facades. The remaining door on the west façade is off of the track 
and hangs at a slant. The door had been this way prior to 2006 when it was documented 
for the Historic American Building Survey. The bottom rail has deteriorated where it is in 
contact with the ground. The sliding tracks are completely rusted. The same yellow moss 
growing on the siding is also present on the doors. 
 The foundation is simple precast concrete blocks that support the vertical posts. 
Visible posts are no longer sitting on the concrete blocks as the building has moved. 
Investigation of all the foundation blocks was not completed due to the instability of the 
building. Structural concerns need to be addressed before mothballing the barn to ensure 
stability. Blackberry vines are growing immediately adjacent to the north façade. Tall 
prairie grasses are growing all around the building. 
 Documentation for the barn exists in surveys from 1983, 1995, 2006, and 2013. 
Figure 27: Structural posts are rotating off of their precast concrete block foundation, contributing to the 
instability of the structural system August 2015, photos by the author.
98
The Engle Farm is included on the Ebey’s Landing National Historical Reserve Historic 
Resources Inventory created in 1983. The inventory mentions the barn as contributing 
to the Central Whidbey Island Historic District but includes no photos or notes on 
conditions. This inventory was updated in 1995 and notes that a new metal roof was 
installed on the barn in 1994. In the years between 1983 and 1995 there was two years 
with higher than average rainfall and the winter of 1984-85 recorded sixteen inches of 
snowfall with the next winter reaching twenty-five and one tenth inches. The previous 
roof on the barn was the original 1954 installation and it is possible that these years with 
heavy snowfall necessitated a new metal roof to extend the life of the barn and to ensure 
the hay stored inside was kept dry. 
 The most extensive documentation of the barn is from 2006 when it was the 
subject of a Historic American Building Survey document. Anne E. (Kidd) Matsov 
submitted architectural character, condition of fabric, a description of the exterior, 
structural condition and description of interior. Conditions of the barn were noted as poor; 
exhibiting fire damage, compromised structural system, material deterioration and sliding 
doors off the tracks. Her photographs that are held by the Library of Congress align with 
notes and photographs taken in 2015 of specific conditions. 
 The barn was also recorded in the draft of a Heritage Farm Plan in 2013.  
Photographs and notes are similar to those recorded in 2006 and 2015, concluding that 
the structural system required immediate attention. Temperature between 2006 and 2013 
stayed within a range of 47°-51° for the yearly average, only 2008 fell below with a 
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yearly average temperature of 45.70°. These years had unremarkable snowfall but two 
years of higher than average precipitation. The weather events between 2006 and 2013 
did not significantly contribute to notable deterioration of the barn. 
 Structural intervention is necessary to prevent the barn from collapsing and 
sliding into the adjoining hog barn. A full structural repair would be most beneficial 
to continue the useful life of the barn. Whidbey Island residents have remarked that 
the structural system at both the foundation and connections at the purlins have been 
compromised for over twenty years with little change. A year with higher than average 
snowfall or rainfall could prove immediately catastrophic to the barn if there are no 
interventions in the near future. Specific recommendations for mothballing buildings 
similar to the barn can be found in Chapter 7. 
Hog Barn
 The hog barn was constructed in the late nineteenth or early twentieth century 
as a narrow rectangular building with a gable roof. It is wood frame construction set on 
a concrete foundation. It is two 
bays wide with shiplap siding 
and a wood shingle gable roof. 
The north half of the gable roof 
is encapsulated in the large barn. 
The hog barn boasts plan fascia 
boards and corner boards. There 
Figure 28: Hog Barn W facade August 2015, photo by the 
author.
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are two entrances with beadboard cross-braced barn doors, one hinged and one sliding, 
on the west façade. Windows extend along the south façade; 4-pane fixed sash with plain 
surrounds, mullions and extended sills. The windows, roof and siding on the south façade 
are all cracking and bowing under stress from the large barn addition and its failing 
structural system. 
 The interior of the hog barn was modified to accommodate a milking parlor in 
the mid-twentieth century. It has a simple concrete floor. The walls are unfinished but 
diagonal plank sheathing was left exposed. The north wall of the hog barn also shows 
evidence of the fire that devastated the original 1860s barn. The building is used for 
storage.
 The construction of the barn severely compromised the structural integrity of the 
hog barn. The barn was constructed to intersect the gable ridge of the hog barn and as 
the barn has shifted it has created an uneven load on the hog barn. The hog barn still has 
a shingle roof, with only the south side 
of the gable ridge exposed. The age of 
the roof is unknown and the shingles 
have cracked due to UV exposure and 
moisture. Some shingles are missing 
allowing water into the interior through 
large voids. Weight of the barn on the 
gable ridge of the hog barn has distorted 
Figure 29: Deflection in hog barn roof from S August 
2015, photo by the author.
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the roof shape, creating large sags where water concentrated as it drains off of the barn 
roof onto the hog barn roof. Mosses and lichens are present on the wood shingles. 
 The windows along the south façade of the hog barn have deteriorated as the 
south wall has wracked outward with the weight of the barn. All panes are missing and 
the sash have slipped out of the now distorted frames. Sills are also loose and falling 
away from the building. Rails and stiles are separating as they are exposed to weather and 
uneven loads from the walls.
 The hog barn is clad with 
simple shiplap siding, likely Douglas 
fir. Patches and cold joints on the 
south façade indicate the fenestration 
pattern has changed as the building 
use has changed. The siding is 
unpainted and checks are present 
from UV exposure and general weathering. Yellow moss is apparent across the exposed 
facades. Plant growth adjacent to the south, west and east facades is holding moisture 
near the wood and blackberry vines are impacting the already structurally compromised 
building. 
 The sliding door on the west façade is off the track and lying on the ground. 
There is wood loss where the door is in contact with the ground and moisture. There 
is very little paint on the door, leaving the wood grain exposed to weathering. There is 
Figure 30: Failed windows and deteriorated wood on S 
facade August 2015, photo by the author.
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localized wood loss around the 
rusting hardware. The hinged door 
on the west façade appears to be in 
good condition but was not checked 
for functionality because of the 
compromised structural stability 
of the building. Trim around the 
doors and windows on the hog barn is 
severely deteriorated. The fascia has rotted where there is concentrated water runoff and 
stress cracks are present where the hog barn gets heavy UV exposure on the south. 
 The foundation of the hog barn is concrete. The concrete is cracked throughout, 
and the walls and sill are no longer in 
contact with the foundation along the south 
where the building is severely distorted. 
The concrete flooring and foundation 
appear to be from different campaigns as 
evidenced by the variable aggregate and 
changes in use of the building.154  The 
foundation was not studied in detail due 
to the structural instability of the building as 
154 It is not uncommon for concrete floors to be later additions in barns on Whidbey Island. The concrete 
floor in the hog barn could have been a modification when the milking stations were installed, as the con-
crete has a shallow trough running parallel with the south wall.
Figure 32: Failed S wall with severe deflection in 
roof caused by  weight of barn adding pressure to 
gable ridge August 2015, photo by the author.
Figure 31: Primary entry door on W facade august 2015, 
photo by the author.
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well as interior storage blocking the foundation and flooring from view.
 The landscape surrounding the hog barn is generally clear, with open fields to 
the south and west and no adjacent trees. The greatest threat to the hog barn is the barn 
built into the roof. The south wall of the hog barn needs substantial stabilization after 
the structural issues of the barn are addressed. Addressing the wracking in this wall will 
lessen pressures on other building systems including the windows and enclosure. 
 The hog barn was also the subject of study for Anne E. (Kidd) Matsov’s Historic 
American Building Survey documentation in 2006. The hog barn exhibits interior fire 
damage along the west wall and notes about conditions of windows and doors are similar 
to conditions recorded in August 2015. The greatest threat to the hog barn is the weight of 
the compromised barn structure pushing down on the gable ridge and causing wracking 
of the south wall. There was no significant snowfall recorded in the nine years since 
the HABS documentation and only two years with slightly higher than average rainfall. 
These weather events have not significantly contributed to deterioration during this time. 
Specific recommendations for mothballing buildings similar to the hog barn can be found 
in Chapter 7.
Poultry Barn
 The poultry barn is wood frame building on a concrete stem wall foundation. It 
is rectangular in plan and two bays wide, open to the east. It is clad with shiplap siding, 
and has a wood shingle gable roof with extended eaves, boxed cornice, molded frieze, 
exposed rafter tails and cornerboards. There are low, four-pane fixed sash along the 
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north façade just above the stem wall 
and two-pane fixed sash with louvers 
below and intermediate six-pane fixed 
sash on the south façade. The sash 
on the west façade have fallen out of 
the framing and are in pieces on the 
ground. There are board and batten 
hinged doors on the west façade; 
one centered and one at the south corner. The east façade is an open bay. The irregular 
fenestration patterns on the poultry shed reflect its use for housing poultry and later 
alterations to accommodate storing large farm trucks.
 The interior is a simple dirt floor. Interior 
materials have deteriorated with weather and 
water intrusion as the roof has collapsed south of 
the gable ridge. The south, east and west walls 
are finished horizontal planks and the girders 
have fallen away from the top plate, contributing 
to the instability of the roof. The building is not 
currently used and generally inaccessible due to 
the encroachment of blackberry vines. 
 The poultry barn is in severe disrepair 
Figure 34: Fixed sash with louvers below S 
facade August 2015, photo by the author.
Figure 33: E facade of poultry barn August 2015, photo by 
the author.
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and the roof is in danger of caving in in the near future if existing threats are not 
mitigated. The south side of the gable ridge has already fallen in and limbs are growing 
through the voids. The remaining wood shingles are covered in a heavy layer of moss 
adding unnecessary weight to the already 
compromised roof structure.  The moss also 
holds extra water against the wood, creating 
a prime environment for wood boring insects 
and rot to take hold. Overhanging limbs 
also threaten the roof. Rafter tails have 
completely rotted away on the south façade 
and girders no longer span the interior the 
width of the building. The roof has not been 
performing its intended function for some 
time and as a result water intrusion has taken its toll on all of the building systems. 
 The window placement on the poultry barn is unusual but served the function of 
the building for housing poultry in the first half of the twentieth century. The low, fixed 
sash on the north façade have mostly been boarded over and  remaining sash are covered 
with blackberry vines and could not be examined. The south façade has a series of two 
and six-pane fixed sash. The two-pane sash have louvers below. Some sash are intact 
in the frame while others have fallen out of the window openings and are lying on the 
ground in pieces. All components appear to be in relatively good condition and windows 
Figure 35: Poultry barn interior looking S August 
215, photo by the author.
106
could be repaired or rebuilt if the building was repurposed. 
 The original fenestration on the east façade was lost when the majority of the 
façade was cut out to accommodate parking for farm equipment. The west façade still 
has two board and batten doors that are currently functional, although the hardware has 
completely rusted and the hinges may not be adequately supporting the weight of each 
door.
 The shiplap appears to be in good 
condition despite its lack of paint and exposure 
to weathering. Powder post beetle evidence is 
present on all facades but does not appear to be 
an active infestation. There is a yellow moss 
growing on all facades and plant material is 
growing immediately adjacent to the building, 
particularly on the north and east facades. 
Blackberry vines are forcing their way through 
the various building materials compromising 
their integrity. They also hold moisture near the 
wood, creating a prime environment for rot and wood boring insects to take hold. 
 The poultry barn was designed with decorative trim. It has a plain vergeboard 
and boxed cornice. Simple corner boards completed the siding seam at the corners. 
Some cornerboards are missing, exposing the end grain of the siding allowing water to 
Figure 36: Door on W facade, only remaining 
door since east facade was opened up, August 
2015, photo by the author.
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move through the siding via capillary action. Trim is falling around the cornice due to 
concentrated water runoff. Most building components that have fallen are lying on the 
ground around the building. The windows have plain surrounds that all seem to be intact 
at this time. Like the siding, trim is covered in a yellow moss on all facades and has 
evidence of powder post beetle activity.
 The poultry barn sits on a concrete stem wall; the interior floor is unfinished. 
There are cracks through the foundation and portions of the sill are rotten and 
deteriorating from contact with moisture and wood boring insects. Root systems from 
nearby trees are likely influencing the 
stability of the foundation. The foundation 
does not appear to be causing structural 
strain on the superstructure at this time; 
the most serious structural impacts are 
coming from the deficiencies with the roof. 
The immediate vicinity of the poultry barn 
should be cleared to prevent trees and other 
plant growth from exacerbating decay of 
the existing building materials and further 
compromising the structural integrity of the 
building.  
 The poultry barn stands adjacent to a 
Figure 37: Cracked concrete foundation 
compromising the structural integrity of the building 
August 2015, photo by the author.
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historic orchard and plantings have grown up against and through the building. Clearing 
overgrown plants would also improve the health of the trees in the historic orchard.155 The 
poultry barn has been the subject of little investigation and it easily goes unnoticed among 
the surrounding vegetation. The 2013 Heritage Farm Plan draft is the only available 
record with conditions. The conditions noted for the various construction components 
are similar to those noted in August 2015. The roof appears to have deteriorated some, 
with more material loss on the south side of the gable ridge and loss of structural integrity 
with falling girders. There were no atypical weather events from the time conditions were 
noted through August 2015. Photographs depict similar conditions for the roof and walls. 
As the roof structure has been compromised, limbs falling as a result of high southerly 
winds or a heavy snowfall could cause what is remaining of the roof to fail prior to any 
intervention. Specific mothballing recommendations for the poultry barn can be found in 
Chapter 7.
“Hired Man’s” House 
 The “Hired Man’s” House is a ruin. Ralph Engle constructed the house in the 
early twentieth century to house hired farm help. The north wall is still standing. The 
modern chicken coop was built using the standing wall as the south portion of the 
enclosure. It was a wood frame building set on a post and block foundation. It was one 
story, rectangular in plan and clad in shiplap siding. Window type is unknown but the sash 
had plain surrounds. The primary entry was on the west façade and a corbeled chimney 
155 The historic orchard is one of a few remaining within Ebey’s Landing National Historical Reserve. It’s 
maintenance and preservation is encourages, although outside the scope of this study.
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still stands along the north 
wall, a defining feature of the 
chicken coop. The building 
is mostly hidden beneath 
blackberry vines.  If vines are 
ever cleared, any salvageable 
building materials from the 
“Hired Man’s” house can 
be repurposed elsewhere for 
repairs where appropriate. 
 Like the poultry barn, there is little documentation on the “Hired Man’s” House, 
how it may have looked, who lived here or how long it has been vacant and deteriorating. 
The 2013 Heritage Farm plan records the building much as it is today. Lack of access 
prevented close examination of components and general lack of information about the 
building makes gauging deterioration near impossible. Specific recommendations for 
recording the “Hired Man’s” house before architectural evidence is lost are explained in 
greater detail in Chapter 7.
Icehouse
 The icehouse sits directly east of the farmhouse. It is a simple wood frame 
building set on a stone foundation. The icehouse is covered with a plywood gable roof 
and is rectangular in plan. It is clad in pattern 105 droplap siding with a plain fascia, 
Figure 38: “Hired Man’s” House in ruin August 2015, photo by 
the author.
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boxed cornice and cornerboards. There is an 
off center entrance on the east façade with 
matching droplap siding and plain wrought 
iron hinges. There is a small opening in the 
east gable end secured by four hook and eye 
latches. The icehouse has sawdust insulated 
walls and the family refers to is as a generator 
house, although it never served that function. 
The building is now rarely accessed and 
used for storage. The interior is finished with 
horizontal planks. The flooring could not be 
identified under sawdust, straw and debris.
 The icehouse sits immediately east of the kitchen addition next to a large cistern. 
The icehouse became obsolete as refrigeration moved inside to the modern kitchen. The 
roof has been replaced with modern plywood and appears to be keeping water out of the 
building. Limbs overhang the roof but are not causing reason for concern at this time. 
 The icehouse droplap siding matches other buildings on the property. The building 
was painted white or whitewashed to match the house at one time, but it has been over 
fifty years since any exterior finish has been applied, leaving the wood exposed. The 
are localized areas of green biogrowth on the siding and evidence of powder post beetle 
activity. The north façade has a buildup of dead leaves and plant debris in contact with 
Figure 39: Icehouse from NE August 2015, 
photo by the author.
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the siding near the ground. This debris is likely holding moisture against the siding and 
could be exacerbating deterioration near the sill. The icehouse has plain cornerboards 
and vergeboards. The vergeboard is falling away from the plywood decking on the west 
façade and could create a point for water intrusion if it is not reattached. Cornerboards 
are missing near the ground, exposing the end grain of the siding. Sawdust insulation is 
coming out of the walls near the ground where there are larger gaps in the siding. There 
is a single door on the east façade that has the same pattern 105 cladding and supported 
by simple strap hinges. The hinges are 
completely rusted but are functioning at 
this time. 
 The foundation of the icehouse is 
largely hidden by plant debris and is not 
visible from the interior. Some stones are 
visible around the exterior so it is likely 
sitting on a stone foundation. The foundation has settled and the building is out of plumb, 
leaning slightly to the north. There is wood rot in the sill at the southeast corner due to 
close contact with the ground.  
 The icehouse has little documentation as it is a secondary structure and it is not 
considered a contributing building to the Central Whidbey Island Historic District. There 
are no immediate threats to the historic or structural integrity of the icehouse. Without 
previous condition surveys, it is unclear how quickly materials are deteriorating. Specific 
Figure 40: Exposed foundation SW corner August 
2015, photo by the author.
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recommendations for mothballing buildings similar to the icehouse can be found in 
Chapter 7.
Carriage House
 The carriage house is 
a wood frame building set on 
a post and block foundation. 
It is rectangular in plan, two 
bays wide, one and one half 
stories with an asphalt sheet 
gable roof. The building is 
clad in droplap siding with 
replacement boards on the 
south façade. It has a boxed cornice, cornerboards and a molded fascia. The rafter tails are 
exposed on the west façade where the cornice has fallen away. Six-over-six double hung 
sash with plain surrounds are situated in the gable ends. There is a single board and batten 
entry door on the south façade at the west corner held by cast iron hinges. The north 
façade has two large bays; the east a double door and the west a singular door spanning 
the same opening, both held by cast iron hinges. There is a shallow grade concrete pad 
leading to the doors on the north façade. 
 The interior of the carriage house was not accessible at this time. The building 
had fallen into disrepair after years of neglect and was leaning significantly out of plumb 
Figure 41: Carriage house N facade august 2015, photo by the 
author.
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to the east after the upper half 
story collapsed. Adjacent trees 
were supporting the building as 
the wind tipped it further out of 
plumb. The building was righted 
and stabilized in 2012 as a joint 
effort with the National Park 
Service and Central Whidbey 
Island Lions Club but has since 
resettled, preventing all three 
entry points from opening. 
 The carriage house originally had a lean-to built onto the east façade that had 
collapsed prior to stabilization work and it was not rebuilt.  The roof was replaced in 
2012 with plywood decking and an asphalt roll. The eaves have a slight overhang but 
there are no gutters on the carriage house so rain drains off the roof and falls toward the 
sill. There are some small limbs overhanging the roof but are not causing any concerns 
that this time. The fascia board is missing in some places leaving the rafter tails exposed. 
 There are three windows in the carriage house; one in the south gable end and 
two in the north gable end. The window in the south gable is missing all panes in the 
lower sash and two panes are missing from the upper sash. The window has no sill and 
the siding behind where the sill was once attached is severely deteriorated. Despite the 
Figure 42: Carriage house from SE during 2012 stabilization, 
photo by Ralph Edwards, Ebey’s Landing National Historical 
Reserve .
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missing panes, the sash appears to be 
in good condition from observation at 
ground level and can easily be repaired 
and reinstalled. The sash on the north 
façade also have missing and broken 
panes. There is lichen growing on both 
windows and sills. Muntins are falling 
out of the upper sash of the right window 
but these windows also appear to be repairable from observation at ground level. Broken 
and missing panes on all windows can be attributed to the sash distortion when the 
building was leaning out of plumb. 
 The carriage house is clad in with a combination of shiplap and pattern 105 
droplap siding matching other buildings on the 
property. The siding is in fair condition, with 
checking from UV exposure and weathering. Pale 
green biogrowth is also found on all facades. There 
is evidence of powder post beetle activity on all 
facades and some rust jacking around nail holes. 
Portions of cornerboards are missing exposing 
the end grain of some of the siding. The siding is 
deteriorating near these exposed ends, primarily Figure 44: Powder post beetle bore holes 
and deteriorated end grains, SE corner 
August 2015, photo by the author.
Figure 43: Window with missing panes and sill on S 
facade August 2015, photo by the author.
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where they are nailed into the framing. The lower eighteen boards of the south façade 
were replaced in 2012. There is a large oil stain on the east façade from where machinery 
stored in the lean-to was in contact with the siding. There is existing white paint on some 
boards and doors, however so little remains that it is not certain whether the building 
was at one time painted white or if these boards were salvaged from elsewhere as repairs 
occurred over the years.156  The siding runs all the way to the ground and the bottom 
boards are deteriorating on all facades where they are in contact with the ground. 
 There are three bay doors to access the interior of the carriage house; two on 
the north façade and one on the south. The doors were functional after the building was 
righted in 2012 but recent settling is 
preventing them from opening. There 
is a shallow grade concrete ramp 
approaching the doors on the north 
façade and the doors have settled 
below the edge of the ramp. They 
would not be lifted over the edge to 
access the interior without tools that 
were unavailable when conditions 
were documented in August 2015. The door on the south façade is secured from the 
interior. All three doors are board and batten and hang on simple strap hinges. The hinges 
156  Dave Engle does not recall that the carriage house was ever painted during his lifetime. 
Figure 45: West bay door on N facade August 2015, photo 
by the author.
116
are completely rusted and could not be verified for functionality since the doors are 
prevented from opening. There are localized instances of wood decay concentrated near 
some of the hinges. The left door on the north façade had been patched near the ground. 
Like the siding, the doors show evidence of powder post beetle activity and a pale green 
biogrowth. The right bay on the north façade has very thin sections of sand across the 
door. After discussing the condition with a National Park Service preservation carpenter, 
it was concluded that this door was likely lying on the concrete pad before the concrete 
had dried and some of the aggregate stuck to the door when it was lifted. The portions of 
concrete do not appear to be harming the wood or door in any way. 
 The carriage house sits on a simple post and block foundation. The sills are in very 
close contact with the ground and are deteriorating due to contact with water. The lack of 
gutters allows water to fall toward the sill as it drains off of the roof. The north, east and 
west facades are fairly shaded by trees 
so when the wood gets wet it cannot 
adequately dry out. The sills could not 
be examined from the interior as the 
building has settled all three doors are 
blocked from opening.  
 The trim on the carriage house 
has mostly fallen away over time or 
deteriorated. Corner boards are missing or have rotted away near the ground where they 
Figure 46: Deteriorated cornerboards and siding in 
contact with ground August 2015, photo by the author.
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are in close contact with moisture. The fascia is rotted and falling on the east façade and 
is completely missing on the west façade, exposing the rafter tails. 
 There are trees surrounding the carriage house that could pose threats from 
overhanging limbs and underground root systems in the future. The trees did, however, 
help protect the carriage house as it leaned out of plumb as they provided additional 
support after the upper story collapsed. 
 While the carriage house has not had interventions specific to mothballing, the 
structural interventions carried out in 2012 greatly improved the structural condition 
and extended the life of the building before it had fully collapsed, even though the 
lean-to was not rebuilt. The 
Island County Historical Society 
owns one photograph of the 
carriage house taken in 1971. The 
photograph is of the north façade 
and although details in the black 
and white photograph are difficult to 
distinguish, the building appears to be 
in plumb.  The interior of the carriage house was photographed in 2006 for the Historic 
American Building Survey and the upper floor was still intact. Photographs were taken 
throughout the 2012 rehabilitation to show progress over the two weeks it took to pull the 
building back into plumb. Since the gap between exterior photographs spans forty years, 
Figure 47: Engle Farm Carriage House N facade with lean-
to to the east 1971, Island County Historical Society.
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it is not useful to consider weather events as the only factor in the structural demise of 
the building, although an inadequate roof was likely letting great amounts of rain in and 
contributed to the collapse of the workshop in the upper half story. Through conversations 
with local conservators and National Park Service preservation carpenters, the carriage 
house today is much as it was when the stabilization was finished. The replacement 
wood on the interior and south façade, in addition with a new roof have protected the 
carriage house over the last couple of years and will continue to do so until such a time 
that the building once again has a regular use. The Heritage Farm Plan draft started in 
2013 notes conditions that are nearly identical to those recorded in August 2015. Specific 
recommendations for mothballing buildings similar to the carriage house can be found in 
Chapter 7.  
Granary
 The granary was converted to 
a residence in 2014 after falling into 
disrepair following decades of sitting 
vacant. The original building sat on 
a post and block foundation before a 
concrete foundation was poured during 
the rehabilitation. The granary building is rectangular in plan, one story and three bays 
wide. A slightly smaller, rectangular addition was added to the west façade, respecting 
the corners of the original form of the granary. The granary core has an asphalt shingle 
Figure 48: Granary with addition from NW August 
2015, photo by the author.
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gable roof with a shed roof 
extending over the addition 
on the west façade. Hinged 
and sliding vinyl sash were 
added to the once windowless 
building. The granary core is 
clad in shiplap siding with a 
boxed cornice, plain fascia and 
cornerboards. The addition is 
clad in a modern cement board. 
The original hinged, central board and batten door on the east façade was left in place as 
an architectural feature, although it has no communication with the interior spaces. There 
is a center entrance with a vinyl door on the west façade accessed by wood stairs and a 
wooden ramp.
 The interior of the granary was not documented in detail since it is a private living 
space. Care was taken to respect the original granary core with interior finish details; the 
original granary flooring running north/south was left in place and voids were filled with 
sawdust and resin.157  The new the flooring in the addition runs east/west. The western 
wall and access door were cut and removed to tie in the addition but the upper portion of 
the wall was left intact as a header and aesthetically serves as an overhead break between 
















































Figure 49: Existing configuration of interior spaces, drawn by Jon 
Roberts, Cascade Custom Homes.
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the spaces. The west exterior wall was left 
exposed in the now west bedroom as a 
feature for the bedroom’s east wall. 
  The granary had a wood shake gable 
roof prior to the rehabilitation. The roof had 
large holes allowing water into the interior 
and the building would have continued 
to quickly decay with no intervention. A 
modern asphalt shingle roof was installed with a shed extension over the addition to the 
west façade. There is a slight overhang to prevent water from running down the side of 
the building and gutters and downspouts were installed on the east and west facades to 
direct water away from the walls and updated foundation. 
 The original siding on the granary is pattern 105 droplap in keeping with the 
other buildings on the property. The siding was in fairly good condition when the owners 
made the decision to convert the granary to a residence since the building sits so far off 
the ground. The siding was lightly pressure washed and a penetrating sealer was applied 
to the Douglas fir boards. There is some yellow moss on the exterior wood siding but it 
does not appear to be causing any damage at this time. There is some evidence of powder 
post beetle activity and boards are deteriorating near seams where the cladding is nailed. 
The addition on the west side of the granary is clad in cement board siding and painted a 
Figure 50: Granary from W prior to rehabilitation 
c. fall 2014, photo by John Roberts, Cascade 
Custom Homes.
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brown/gray color.158  The paint on the addition distinguishes it from the original building. 
There is some water staining on the siding stemming from the years the building sat 
vacant with an inadequate roof. 
 There were no windows in the original plan of the granary so all existing windows 
are modern additions to accommodate the use of the building as a residence. There 
were two original hinged doors on the granary; one on the east façade and one on the 
west façade. The door on the west façade was removed to accommodate the addition. 
The addition boasts a modern vinyl door. The original board and batten door on the east 
façade was left in place but is not functional. The simple strap hinges are completely 
rusted and spray foam has been used to fill some voids near the bottom ends of the 
boards. There is flashing behind the door to ensure adequate drainage. 
 There is a small stoop on the west façade at the only entrance to the granary. The 
stoop is built out of plywood and has a ramp running up from the north. The stoop is in 
good condition and does not detract from the character of the granary. The granary has 
very simple details with plain vergeboards and cornerboards. Plain window surrounds 
were added as windows were cut into the north and south facades. Like the siding, the 
trim shows some evidence of powder post beetle activity, primarily in the cornice. 
 The foundation of the granary was protected during the period of disuse because 
of its construction method. Granaries were commonly built slightly more elevated than 
other agricultural outbuildings to deter rodent activity and keep grains further away from 
158  Siding was painted in late August 2015 after conditions had been recorded. They yellow color appearing 
in photographs is the factory color of the cement board.
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ground moisture. The Engle granary is 
elevated so sills were protected from close 
contact with the ground and the foundation 
had adequate air circulation allowing it 
to dry if it did get saturated with water. 
The existing wooden piers were left in 
place during the granary rehabilitation. 
New concrete footings were poured below 
existing wooden piers and concrete piers 
were poured at the four original corners of the granary to provide adequate support for 
the loads associated with a residence. The addition has a poured concrete foundation 
wall. Marine grade plywood skirting was added around the building to prevent pests from 
easily getting under the building. The entire foundation system was vented and graded to 
ensure positive drainage. There are no immediate concerns or threats to the granary in the 
surrounding vicinity. An open agricultural field lies to the east and large gravel driveway 
on the west. 
 There is little information 
associated with the granary. The building 
is recorded in the 2006 Historic American 
Building Survey documentation, however 
nothing is said about the condition. When 
Figure 52: Granary roof prior to rehabilitation c. fall 
2014, photo by Jon Roberts, Cascade Custom Homes.
Figure 51: Original raised foundation kept sills 
and other wood components from deteriorating, c. 
fall 2015, photo by Jon Roberts, Cascade Custom 
Homes.
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the current owners were looking to move back onto the property in 2014 after vacating 
the house in 2006 after the fire, the granary was chosen as the appropriate reuse project 
because of its condition at the time and manageable size. The interior and exterior of 
the granary were photographed by the contractor for condition prior to any construction. 
Holes in the roof had allowed years of water intrusion by the granary had an advantage 
because it sat high on piers away from the ground initially to keep moisture away from 
grain stored inside. The sills and walls were kept away from ground moisture despite 
the water that was coming through the roof. Although the exterior envelope was altered 
to accommodate a functional living space, the granary was protected from further 
deterioration and possible loss from years of neglect and disuse. There are no mothballing 
recommendations for granary because it currently has a functional use. 
Farmhouse
 The farmhouse has evolved over the 
last 160 years from a simple, plank-constructed 
box to an elegant Queen Anne house with 
finishes reflecting alterations made by various 
occupants. The Queen Anne additions 
including the octagonal tower on added to the 
southwest corner, cut-away two story bay on 
the north façade and shingling in the gable 
end were added in the late 1870s when Queen Figure 53: Engle farmhouse W facade June 
2015, photo by the author for Ebey’s Landing 
National Historical Reserve.
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Anne was a highly fashionable style and Flora A. Pearson inherited the house from her 
father Daniel Pearson after marrying William B. Engle. The house is two and one half 
stories tall with an asphalt shingle gable roof. The kitchen addition is only one story and 
has a hip roof. The entire building is clad in a novelty siding resembling a Boston Clinker 
pattern. Changes in plane of the siding intersect in a mitered joint. Windows are mostly 
1/1 double-hung sash with plain surrounds and molded lintels. There are some single pane 
fixed sash on both the north and south facades and a singular oxeye window in the west 
gable end that replaced a simple window as the building style was updated. There is a 
single leaded-glass window on the west façade with stout and elongated diamond-shaped 
panes. The house has a molded frieze and boxed cornice. There are decorative corbels 
along the porch on the west façade and below the cornice between the second and third 
stories. 
 The house has three porches; one on the west façade servicing the primary 
entry, one on the north façade accessing the dining room and pantry area and the third 
wrapping the kitchen addition on the 
south and west facades. The porch 
on the west façade was constructed 
as a wedding gift from William to 
Flora Engle and boasts a shingled box 
railing with Tuscan columns. This 
porch was constructed with a balcony Figure 54: Front porch c. 2013 prior to stabilization, 
photo by Jon Roberts for Ebey’s Landing National 
Historical Reserve.
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above accessed by the second story of octagon tower. The entire porch was unstable and 
unusable. The Engles received an Ebey’s Forever grant in 2013 to stabilize the porches 
and the south porch was brought back to functional use by repairing deteriorated wood 
and reinforcing the columns below the hollow box they rest atop.159  The work did not 
involve a reattaching the porch roof to the degree that the upper story could once again be 
utilized as a balcony and the balustrade was not reinstalled. A waterproofing material was 
added below the roof decking and wrapped under the siding to protect the repair work. 
The beadboard ceiling was deteriorated beyond repair but extra beadboard was located 
in the barn and repurposed here.160 There is an off-center raised panel door leading from 
the porch into the stair hall. The door is not original 
to the house and has a Victorian-era knob, plain 
surrounds and a molded cornice. 
 The small porch on the north façade was 
likely an addition with the kitchen addition as it 
follows the continuous hip roof line.  It has a plain 
frieze, molded cornice and a singular turned column 
supports the roof overhang. Raised panel doors lead 
into both the dining room and pantry space with a 
159 The Ebey’s Forever Historic Preservation grant program was established in 2009 to providing funding 
for bricks and mortar work on some of the oldest buildings located within the Reserve. All of the grant 
money is raised over $800,000 through private donation and has extended the life of over 45 buildings 
within the Reserve. 
160 Jon Roberts, Ebey’s Forever 2012 Grant Correspondence, Ebey’s Landing National Historical Reserve 
Files, Trust Board Office, Coupeville, WA. 
Figure 55: Smallest porch on N facade 
leading to pantry and dining room 
August 2015, photo by the author.
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small step up. The doors both have plain surrounds with molded lintels. The flooring is 
deteriorating where the ends extend beyond the roof. Neither door is currently used so the 
porch gets very little traffic at this time.
 The largest of the three porches wraps the kitchen addition on the south and west 
facades. This porch was a candidate for rehabilitation with the Ebey’s Forever grant but 
no work beyond bracing to prevent the porch from buckling further was completed. Like 
the primary porch on the west façade, Tuscan columns on a shingled box railing support 
this porch. The shingled box railing is hollow with no additional interior support for the 
load the columns are transferring down 
from the roof. As a result, the railing is 
bucking inward under the pressure from the 
columns allowing the roofing system to sag 
and pull away from the house. 2’x4’s were 
secured as diagonal supports to prevent the 
porch from sagging further. The ceiling 
of this porch is beadboard. Stairs from 
the east and west access the porch. The 
west stairs are unstable and the east stairs 
were rebuilt in July 2015 expecting to be 
functional rather than matching with the craft 
and aesthetic of an appropriate style. The porch is still used to access items stored in the 
Figure 56: Larges porch wrapping SW corner has 
been stabilized with diagonal bracing to prevent 
further buckling August 2015, photo by the author.
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kitchen on a regular basis. 
 The house contains three chimneys; two interior and one on the south façade. 
The exterior chimney is combed brick and was installed in the 1950s to service an oil 
heater installed in the parlor. The second chimney is likely original to the farmhouse 
and services two rooms in the southeast corner of the parlor and southwest corner of the 
dining room. The second interior chimney rises through the kitchen addition and was the 
vent for a former stove. The current owners installed a modern stove and the chimney 
became obsolete.
 The existing conditions present in the farmhouse represent generations of 
occupants as well as extended periods of vacancy. The deteriorated state of the building 
materials and systems make repair work for the house a daunting task. The unique plank 
construction of the house pose further difficulties as there are many unknowns about 
the condition of the structural system beneath the walls and siding, adequacy of the 
foundation and how to best address these issues. 
 The most recent period of vacancy for the Engle house is 2006 to the present, 
following an attic fire. The fire started on the south side of the gable ridge and was 
fortunately contained at the roof. As a result, a new roof was installed on the entire house 
in the weeks following the fire. The new roof is adequately vented and is keeping water 
out of the building. Fire damage is visible in the attic where the skip sheathing has been 
replaced with modern lumber. The roof requires some attention despite its age. The 
1907 one story kitchen addition to the house has a steeply pitched hip roof. This roofing 
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structure intersects the east wall of the original house, directing runoff immediately 
against the siding. The area could not be accessed for further inspection when conditions 
were recorded. Conditions at this valley are expected to show more deterioration than 
the rest of the roof because water 
can pool. There are also large limbs 
overhanging the farmhouse. Limbs 
keep the roof shaded and lichens and 
mosses are collecting on the asphalt 
shingles. Overhanging limbs can 
break and land on the house below, 
destroying portions of the house and 
compromising structural integrity. 
A limb from the black walnut tree 
off the northeast corner of the house 
was removed in September 2015 after 
a large spiral crack was noticed in the 
limb in August 2015. The limb hung over the kitchen addition and noticeably sagged over 
the course of a few days. Water is also a concern. There are no gutters on the house to 
direct water runoff so water drains down the siding and collects near the foundation. The 
two rear porches have gutter systems, however after years of neglect they are no longer 
performing as designed, are pulling away from the building and are full of leaves. A deep 
Figure 57: The entire site is heavily shaded by vegetation. 
This limb had cracked and was threatening the kitchen 
addition. The limb was removed by the National Park 
Service in September 2015, photo by the author.
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eave does help direct water further away from the building.
 The farmhouse is clad in a novelty siding resembling a Boston Clinker pattern. 
The siding is cohesive around all additions so it is unknown when it was added or what 
the original siding may have looked 
like. The siding was popular in the 
Victorian Era so it is likely it was added 
in the 1870s when other Queen Anne 
additions were made to the house and 
subsequent additions were clad with the 
same siding pattern. The house has not 
been painted in over fifty years so the 
once white house had grayed as paint 
has chipped away and exposed boards 
are subject to weathering. Sheltered 
painted sections under the porch are 
alligatoring, where paint layers fragment into small squares and flake off. The little 
existing paint is lead-based. There are no cornerboards on the house and the seams in the 
siding are mitered where there are changes in plane. These joints are separating and some 
were caulked in the past.  The double lapped boards are also separating, particularly on 
the south façade where the building is most exposed to weathering. There is also caulking 
between some boards but the caulking has also failed and is hanging loosely from the 
Figure 58: Failed caulking repairs on S of octagonal 
tower August 2015, photo by the author.
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façade. Boards are warping and checking where there is excessive water. The siding 
shows evidence of powder post beetle activity on all facades. Siding is discolored or 
deteriorating near the sill where it is exposed 
to backsplash or is in contact with plant 
material. 
 The windows on the farmhouse 
are in various states of disrepair. Like the 
siding, the windows have not been painted 
in over fifty years so the wood and glazing 
are exposed to weathering. Many windows 
have wracked in the frame as rails and stiles 
have separated and rot has formed in the end 
grains. Stuffing plastic in the holes has mitigated 
gaping in the frames, however the plastic has also 
deteriorated. Glazing is missing or cracking. Panes 
have cracked and were temporarily replaced with 
particleboard. The deficiencies in the windows are 
allowing moisture and insect intrusion, however 
they are also allowing drafts through the building 
and contribute to ventilation and the necessary air 
exchanges recommended for vacant buildings. The 
Figure 60: Bedroom window wracked out 
of plumb., Plastic has been stuffed into gaps 
to mitigate air infiltration August 2015,  
photo by the author.
Figure 59: Separating rails and stiles on upper 
story window August 2015, photo by the author.
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house has one leaded glass window on the west façade at the front parlor window. The 
porch protects the window, however the leaded portion has significantly bowed with the 
natural tendency of the lead cames to “creep.” 
 There are four doors leading into the farmhouse; one on the west façade, one 
on the south façade and two at the northeast corner of the house. The door on the south 
façade is used as the primary access to the house today. The door on west façade was the 
primary entry for the front of the house but is rarely used. The two doors on the northeast 
corner of the house lead into the dining room and pantry and are never utilized. All four 
doors have rusted hardware and evidence of powder post beetle activity. Stair and door 
treads are worn after decades of use and panels are separating with weather and age. All 
four doors are somewhat protected by porch 
overhangs. 
 The porches are showing signs of rapid 
deterioration due to deferred maintenance  and 
inadequate original construction techniques. The 
front porch on the west façade was rehabilitated 
in 2013 with the help of an Ebey’s Forever 
grant. Until that time, the porch was unstable 
and unsafe. The boxed railing had no interior 
support and was buckling under the load of 
the roof transferred through the columns. 
Figure 61: Front porch immediately 
following 2013 stabilization, photo by 
Jon Roberts for Ebey’s Landing National 
Historical Reserve .
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Deteriorated wood components were replaced and the box was reinforced to adequately 
support the load. The upper deck of this porch was once utilized as a balcony, but the 
rehabilitation was carried out so that it is no longer used in that manner. The access door 
leading from the second story of the octagonal tower has long been boarded over and 
the picket railing was not put back in place. The decision was made to create more of a 
slope on the decking to provide better runoff flashing was installed up under the trim. The 
northeast porch is also stable at this time. There are large overhanging limbs and plant 
debris accumulating on the decking. Ends of decking boards have broken off where they 
overhang the edge of the porch and there is biogrowth on the turned baluster supporting 
the roof. The south porch is a cause of concern and putting stress on the kitchen addition. 
Like the front porch, there is not interior support in the box railing and it has buckled 
inward under the load of the roof. The decision was made not to stabilize this porch when 
the front porch was rehabilitated. Diagonal bracing was added at the same time to prevent 
the porch from further sagging. The plywood decking has holes near the boxed railing. 
The stairs leading east off the porch were built in July 2015 because the former stairs 
were unstable. The pressure treated wood stairs provide stable access to the porch but are 
intended as a temporary intervention. There is also a set of stairs leading from the porch 
to the west that has partially collapsed and are unusable. The south porch serves as the 
primary access for the house. 
 The farmhouse contains a variety of trim details in the various additions of the 
house. The trim is subject to many of the same mechanisms of decay as the siding, such 
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as power post beetles, lack of paint 
and biogrowth. Much of the trim is 
deteriorating at the end grain where it 
is not protected from water absorption. 
Molded lintels all appear to be in good 
condition. Windowsills have no drip 
mold and the siding is splitting below 
where water runs down the wall face. 
Patches and seams in the trim do not align. Flashing has been added above the windows 
on the south façade to help protect the surrounds from water runoff. Soffit boards are 
falling on the southeast corner of the original house and insects are actively nesting 
within. 
 The foundation of the farmhouse could not be thoroughly inspected due to 
proximity to the ground. The 
plank-constructed house sits on 
a post and block foundation, no 
more than eight inches above 
grade. The proximity of the sills 
to the ground is a concern and 
similar construction types near the 
Engle House have had significant 
Figure 62: Missing soffit boards on S facade with birds 
actively nesting within August 2015, photo by the author.
Figure 63: Wood foundation piers with evidence of moisture 
presence, piers under bathroom have concrete footers, August 
2015, photo by the author.
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foundation interventions to mitigate years of close contact with ground moisture and 
subsequent sill deterioration. The condition of the sills could not be noted. There is one 
access point to the foundation, on the north façade where the 1907 kitchen addition 
meets the plank-constructed portion of the house. There is a partial concrete wall near the 
foundation entrance and some of the piers in this area are resting on poured concrete pads. 
This could have been done to reinforce the bathroom addition immediately above when 
it was added in 1941. The original portion of the farmhouse has wood skirting around the 
foundation and stone piers are visible at irregularly spaced intervals. The skirting is in 
contact with the ground and is rotting at the end grain. There are also gaps in the skirting 
allowing animals to get under the building. There is powder pose beetle evidence in the 
skirting, suggesting that there is also powder post beetle damage in other foundation 
components potentially compromising structural integrity. Plants immediately adjacent 
to the skirting are holding moisture near the 
foundation and negative drainage allows rain 
and water runoff to drain below the foundation. 
  There are three chimneys in the 
farmhouse. The exterior chimney on the south 
façade services a heater that was installed in the 
parlor in the 1950s. Metal straps loosely support 
the chimney and it was tied to the roof when the 
new roof was installed. The bricks and mortar 
Figure 64: Original interior chimney servicing 
parlor and dining room (original kitchen) with 
biogrowth and some brick spalling August 
2015,  photo by the author.
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appear to be in good condition, however a few bricks are missing from the top course. 
The chimney runs to the ground and there is evidence of rising damp in the bottom seven 
courses of brick. The second is an interior chimney and it likely original to the house 
and services back-to-back diagonal fireplaces. The interior face of the firebox brick 
shows the fireplaces were heavily used in the past based on soot residue. The chimney 
has moderate mortar loss and some brick spalling. Lichens and mosses are growing near 
the corbeled top and could be sending roots into the mortar, cracking the brick. The third 
chimney sits on the east side of the kitchen addition’s hip roof. The chimney serviced a 
stove but was no longer utilized once modern appliances were added. The chimney is has 
moderate mortar loss and mosses growing near the corbelled top. The top course of bricks 
has shifted and is falling down into the chimney, landing in the crawl space above the 
kitchen.
 The most prominent mechanism of decay found in in the vicinity of the farmhouse 
is overgrown vegetation. The plants shade the building and materials cannot adequately 
dry out, exacerbating deterioration. Overhanging limbs also pose threats the house if they 
were to fall. Adjacent plants are staining the siding and holding moisture directly against 
the building. Root systems could be compromising the foundation system and hindering 
structural integrity of the house. 
 The farmhouse has the most documentation out of any building on the property 
and also requires the most work to being it back to a functional use after periodic 
vacancies have taken their toll on the building. Pictures of the facade of the house exist 
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from the 1970s, 1983, 1992, 2006 and 2011. Some photographs are undated. Changes 
most evident in the photographs is the encroachment of surrounding vegetation over the 
years and the fading of the bright white paint on the house to the weathered gray look it 
boasts today. 
 A 1980 essay recalls some of the property history through a conversation with 
Burton Engle. The author attempted to date when changes were made to the building 
and used the information to attempt to recreate what the floor plan was prior to any 
alterations. This essay is still referenced as a main source of information. There are no 
photographs associated with the essay but the author conveys that even at that time the 
building materials and structural components were in immediate need of attention. The 
1983 Ebey’s Landing National Historical Reserve Historic Resources inventory provided 
property history and photographs from the middle of one of the house’s extended 
vacancies. Photographs show a house surrounded by heavy vegetation. At this point, the 
house and outbuildings were closely watched over by Dave Engle’s father, Burton. A 
pair of University of Oregon Master of Science in Historic Preservation students chose 
the Engle House for a photographic essay in 2011. The pair thoroughly photographed 
the house and annotated conditions on the photographs. The conditions are very similar 
to conditions today, with the exception of the porch stabilization that was completed in 
2013.
 Photographs show the gradual sagging of the balcony that was once above the 
west porch before it was removed in 2013 when the porch was stabilized. Recent grant 
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documents provide insight to the scope of work completed to repair the front porch on the 
west façade and scope of repairs laid out that were never completed. 
 It is difficult to attribute specific weather events to the deterioration of the house 
since the weather in the region is generally mild. Sagging porches, deteriorated wood and 
loss of paint can all be attributed to years of water intrusion, UV exposure and inability 
to adequately dry due to adjacent plantings. Carrying out some repairs immediately and 
more over the course of the next ten years will bring the house to a mothballed state 
where the material deterioration is slowed, buying time until the house once again has a 
regular use. 
 The interior of the house has very little documentation other than descriptions 
from the 1980 essay and a few interviews with various Engle relatives. Known alterations 
to the house are the addition of the porches, addition of the cut-away bay window on the 
north façade, addition of the octagonal tower on the southwest corner of the house, rear 
kitchen addition, installation of electricity in 1921, installation of the bathroom in 1941, 
installation of an oil heater and exterior chimney on the south in the 1950s, modification 
of the kitchen counters to a standard height at an unknown date and removal of the 
claw-footed tub and replacement with a fiberglass insert in the 1990s. Visual evidence is 
present throughout the house through cuts in siding, flooring and seams in wallpaper that 
other slight alterations have been made to the house over the course of its history but they 
were undocumented and are unknown at this time.
  Photographs were taken of existing interior conditions in August 2015. Like the 
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exterior of the house, interventions 
can be made on the interior to slow 
deterioration of materials so that full 
repair will not be as cumbersome of 
an undertaking down the road. The 
2006 fire was confined to the attic, 
however the efforts to extinguish 
the fire can now be seen down 
to the ground floor in the form of water staining on all walls and ceilings. Large fans 
were used inside the house in the weeks following the fire to mitigate water damage by 
encouraging thorough drying. The wallpaper shows sever water staining in every room, 
however there is no mold or mildew odor inside the house, suggesting that the staining is 
only surface level and the excessive amounts of water did not compromise the structural 
integrity of the house. The greatest 
issues visible inside at this time are 
plaster failure and possibility of mold 
beneath the wallpaper because of high 
interior humidity levels. The plaster is 
applied on top of lath that was nailed 
to the vertical plank structural system 
of the house. The plaster cannot “key” 
Figure 66: Failed plaster being held in place by 
photographs August 2015, photo by the author.
Figure 65: Water staining on wallpaper in second floor 
bedroom from efforts to extinguish the 2006 attic fire, August 
2015, photo by the author.
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around the lath with this construction type and is cracked and shifting beneath wallpaper 
throughout the house. There are some structural concerns; the floor heaves between the 
living room and dining room and has a slight bounce. On the second floor landing, the 
house seems to all dip toward the middle between the stairs and two large bedrooms. A 
structural engineer who is familiar with plank construction would need to be consulted to 
determine the cause of these to areas of concern and whether or not they signify greater 
structural issues.
  Rodents are currently living in and around the house; rats were trapped while 
conditions were recorded and live mice were also seen around the house. Rodents are 



















































Figure 67: Engle house with additions, drawn by Jon Roberts, Cascade Custom Homes.
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their urine can discolor and contaminate historic materials. Chewing through wiring is of 
concern at the Engle House because the wiring is knob and tube so it is already at greater 
fire risk than modern electrical systems. 
 Dave and Delores Engle returned to the house in 1992 after sixteen years living 
in California and the Island County Times published an article on the house. There are 
some newspaper clippings and local publications containing photographs that provide 
the only visual record of the interior conditions. 
There is one interior photograph from the 1992 
article and water staining is visible on the wallpaper, 
suggesting that water had been an issue long before 
the water inundation to extinguish the 2006 fire. 
The new roof installed in the spring of 2006 now 
protects the house from any new water intrusion 
and is adequately vented. Generations of the Engles 
have been hesitant to update the house, preserving 
alterations and finishes chosen by previous stewards 
of the house.  Specific recommendations for mothballing the houses similar to farmhouse 
can be found in Chapter 7. 
 The conditions of the outbuildings may be more easily understood than 
the condition of the house because of their construction type and lack of interior 
finishes; more building systems can be investigated using non-destructive techniques. 
Figure 68: Water staining visible on 
wallpaper from photo in newspaper 
article, Island County Historical Society.
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Understanding the current condition of the house and best practices for mothballing and 
eventual rehabilitation should be considered tentative until a time when it is possible to 
carry out some in depth investigation of the building through materials analysis, a better 
understanding of the current condition of the foundation and possibly removing some 
siding and interior finishes to understand how the additions tie into the plank constructed 
portion of the house. Understanding how nearby plank-constructed houses from a similar 
era are behaving can help point out common deterioration patterns with this construction 
type, providing a better understanding of appropriate temporary interventions until such a 
time that all building components and their interaction can be thoroughly studied.
Nearby Plank Constructed Houses
 Plank construction was a common construction method in Washington Territory. 
Plank constructed houses near the Engle House have shown similar deterioration patterns 
to one another, particularly near the sills. The houses were built close to the ground 
and as property owners have rehabilitated these buildings, foundation intervention is 
commonly necessary due to deteriorated sills and inadequate sill connections. To better 
understand building conditions and future need of the Engle house, existing information 
on three plank constructed houses contemporary with the Engle House in the nearby town 
of Coupeville have been selected for comparison. All three comparable plank-constructed 
buildings have had some alteration that has compromised structural integrity of the 
delicate plank construction type. The National Park Service owns two of these plank-
constructed properties and the third is privately owned but leased by a local preservation 
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nonprofit. The discussion of conditions found at these three properties will assist in the 
investigation of how mothballing 
strategies should be tailored to 
this construction type with these 
specific climate specifications.  
The Ferry House
 The Ferry House is also 
on Ebey’s Prairie, about a mile 
south of the Engle property and 
was built in three phases by the Ebey family, servicing as an inn, tavern and mail stop 
immediately up the hill from the mid-nineteenth century ferry landing. The Ferry House 
retains much of its nineteenth century integrity, as it was never updated with plumbing 
or electrical systems. The National 
Park Service acquired the property 
in 2002 and shortly after carried out 
substantial stabilization work focused 
on the foundation and ridge beam. 
Interior bracing was added across 
the western portion of the house in 
2008 to prevent further sagging of the 
ridge beam. The Ferry House is vacant with no plans to open it to the public or conduct 
Figure 70: Interior stabilization, S front parlor June 2015, 
photo by the author for Ebey’s Landing National Historical 
Reserve.
Figure 69: The Ferry House from NW June 2015, photo by the 
author for Ebey’s Landing National Historical Reserve.
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any work beyond structural 
stabilization. 
The Jacob Ebey House
 The Jacob Ebey House 
is also owned by the National 
Park Service and sits on a 
bluff overlooking Admiralty 
Inlet and Ebey’s Prairie, about 
a mile westfrom the Engle 
House. The Ebey House also retains much of its historic fabric and is open seasonally 
as an interpretive center for Ebey’s Landing National Historical Reserve. The house 
underwent a large rehabilitation in 2011 before it was opened to the public. Aspects of 
the rehabilitation involved replacing foundation footings and lifting the building further 
away from the ground, siding replacement and installation of a sprinkler system. The 
house had been privately owned until the early 2000s and years of alterations and neglect 
had allowed building materials to deteriorate. Siding on the east façade was replaced 
and the sill around the house had to be stabilized because it had sat in close contact with 
the ground. The house has heavier traffic than a normal residence so extra strengthening 
measures and the installation of a sprinkler system were included in the scope of work so 
the building could be open to the public. 
Figure 71: The Jacob Ebey House from E July 2015, photo by 
the author for Ebey’s Landing National Historical Reserve.
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Brunn Cabin
 The third plank-
constructed house is the Haller 
House in downtown Coupeville, 
a mile north of the Engle House. 
The house was built in two 
phases, a plank one-story cabin 
with a large two-story balloon 
frame addition. The plank cabin 
was constructed by the Brunn family and will be referred to as such.161  Similar to the 
Ferry and Ebey houses, the Brunn Cabin has had few to no updates since the second 
building campaign in 1866. The property has been vacant for the last ten years and is 
showing the most deterioration of the Engle, Ferry and Ebey Houses. The site is poorly 
graded resulting in water being directed toward the plank portion of the house. The 
foundation access for both the plank portion and two-story balloon frame addition to 
the house is on the west facade below the addition. The foundation of the Brunn Cabin 
can be seen from underneath the balloon frame addition, however close investigation of 
the existing condition was not possible because it sits so close to the ground. Clapboard 
siding is missing and the vertical planks are exposed to weathering, allowing them to 
draw water upwards and deteriorate, particularly visible near the inadequate plank-
161 Historic Whidbey currently leases the house and hopes to purchase the property, opening the house as a 
visitor and information center for the town of Coupeville after it can be rehabilitated.
Figure 72: Brunn Cabin portion of Col. Granville Haller House 
from SE July 2015. Vertical planks are exposed. Photo by the 
author for Ebey’s Landing National Historical Reserve.
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construction sill connections. 
 Understanding of these three plank constructed houses and how they have 
changed and deteriorated over time will help to further inform patterns of deterioration 
in other buildings with the same unique construction type. Context for what may be 
happening structurally at the Engle House where there is an inability to physically 
examine the structural integrity of the planks hidden beneath the cladding and interior 
finishes of the house is an additional benefit. The Ferry and Ebey Houses are particularly 
useful because of extensive National Park Service documentation of work. The Ferry 
House shows the impact of interventions exceeding a ten-year span. Beyond its role as a 
similar construction type, alterations and updates to the Ebey House provide a glimpse at 
how stabilization measures can bring a once long-vacant building back to functional use. 
 All three examples support the general conclusion that plank-constructed 
buildings deteriorate quickly at their sill connections because they are built to close to 
the ground. Wood may be rotting around rusted nails, or nails may have failed at the 
sill connections under the compressive load of superstructure transferred down through 
the vertical planks. All three examples have historic additions and alterations that have 
gained significance. Structural components in the Ferry House were cut to accommodate 
additions, necessitating the current interior structural bracing. There is a visible gap 
between the plank Brunn Cabin two-story Haller addition that can be seen from the 
second story of the Haller House. Understanding that sill failure is common in plank-
constructed buildings suggests that sill connections and foundation stability at the Engle 
146
House are compromised. The additions to the Engle House have garnered architectural 
significance and are character defining features of the property. The two plank house 
examples that have major additions indicate that structural instability and failure occurs 
where additions were connected to the original plank box. A full structural investigation 
of the Engle House by a professional who is familiar with this construction type will be 
able to confirm these concerns, identify others or indicate that patterns of deterioration 
that are commonly found in plank-constructed buildings are less severe at the Engle 
House. Any conclusions will direct what interventions are made immediately when the 




INTERIOR V. EXTERIOR AMBIENT CONDITIONS
 Analysis of interior ambient conditions will focus solely on the Engle farmhouse 
because it is the only location on the property where interior temperature and relative 
humidity were collected over a five-month period. Temperature and relative humidity 
measurements were collected four 
times daily from the living room of 
the farmhouse. The measurements 
were taken inside the vacant house 
and no mothballing interventions were 
made prior to data collection. The 
data provides information about how 
often interior conditions are within the 
range of acceptable conditions for a 
historic building and when humidity 
reaches levels where intervention 
becomes necessary. Limitations to 
greater levels of analysis stem from the inability to access some building components to 
understand how the various building systems are working together to create the building 
enclosure, which would indicate how the interior ambient conditions are achieved. Data 



















































Figure 73: Blue rectangle indicates location of data logger 
for collection period from August 13, 2015-January 13, 2016.
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interior of any outbuildings; doing so would have resulted in a more dynamic data set. 
Exterior measurements published through the Western Regional Climate Center did not 
include any measurements of relative humidity, only temperature and precipitation so 
there is no exact comparison for the interior conditions. The analysis is also limited for 
the scope of time that data could be collected; August 13, 2015 through January 13, 2016. 
 Although this period of data collection did encompass the average warmest time of 
the year as well as the months with the averages greatest precipitation, it did not include a 
full year climactic cycle that would provide the most comprehensive dataset for analyzing 
interior ambient conditions.  Existing conditions were only observed in June, July and 
August of 2015 and recorded in August. They could not be recorded throughout the 
measured period because  of distance from the site. Conditions were not recorded during 
the wettest time of year into the autumn months, so areas of concern for water intrusion 
were not observed at their maximum. Despite these limitations, reasonable inferences can 
be made about the play between exterior environment and interior ambient conditions, 
and how the plank construction typology of the house may be impacting that relationship. 
Relative Humidity and Dew Point
 Relative humidity is a measurement of the capacity of air to hold moisture at a 
given temperature but is not an indication of how much water is actually present in the 
air. Warmer air can hold higher amounts of moisture than cold air. If moisture content in 
the air does not change as temperature cools, than the percentage representing relative 
humidity will rise because the colder air has less capacity to hold the water, therefore 
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the air is closer to reaching its full capacity to hold moisture at that temperature. High 
humidity levels in buildings are typically combated by heating up the air so that is has 
a greater capacity to hold moisture or by removing some of the moisture from the air. 
Interior relative humidity conditions are generally acceptable between 35% and 65%.162 
There is not a more specified target range for interior relative humidity for the buildings 
at the Engle Farm since there is a myriad of building materials and finishes found in each 
building and plausible interventions to control relative humidity inside of mothballed 
buildings is limited.
 Problems with building materials and interior finishes occur when humidity 
reaches an extreme on either side of this range. Conditions below 35% relative humidity 
create an overly dry environment, cracking finishes and shrinking materials such as wood 
beyond their elastic limit. Conditions above 65% relative humidity are also of concern 
because mold can grow, soft or porous building materials and finishes can become 
saturated and paint finishes and wallpapers peel. Objects and building materials will 
generally be unharmed if humidity rises slightly above 65% for short periods of time 
because the materials will take days to respond to the change of environment so natural 
seasonal fluctuations are not a major concern. For example, a ±20% shift in relative 
humidity over a four month period will place less stress on materials and  will result in 
less damage than a ±10% shift in humidity over the course of just one week.163 
162 Richard L. Kerschner, “Providing Safe and Practical Environments for Cultural Property in Historic 
Buildings-and Beyond,” The Getty Conservation Institute (2007): 1; Sharon C. Park, “Holding the Line: 
Controlling Unwanted Moisture in Historic Buildings,” Preservation Brief: 39 (October, 1996): 4. 
163 “Chapter 21: Museums, Libraries and Archives,” in 2003 ASHRAE Handbook: HVAC Applications, ed. 
Mark S. Owen and Heather E. Kennedy (Atlanta, GA: ASHRAE, 2003), 21.5.
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 If relative humidity stays above 85% for more than one week, it is almost 
guaranteed that mold will grow on surfaces inside of the enclosed space.164 It is sometimes 
appropriate to install fans and heaters to keep humidity levels within this range, however 
that is typically not a feasible option for a mothballed building due to cost, monitoring 
and maintenance. Thus, it becomes important to know how ambient conditions naturally 
fluctuate. Moisture in the air will condense on cooler surfaces if temperature and relative 
humidity are high, keeping moisture in contact with surfaces for extended periods of time. 
Managing the risks associated with humidity extremes rather than trying to eliminate all 
fluctuations will be the most realistic. 
 The dew point is the degree to which the actual temperature would have to drop 
to to reach 100% relative humidity when the air is considered saturated if the moisture 
content does not also fall. Keeping temperatures above the dew point will lessen the 
chances of moisture accumulating on surfaces. If the dew point is below freezing, then 
there is the possibility of ice forming on historic objects and building materials, holding 
moisture against the components and allowing them to shrink as they freeze and swell as 
they absorb the moisture during thawing.
Collected Data
 An Onset MX1011 data logger was used to take measurements over a five month 
period at the Engle Farm, logging four measurements per day over the course of 135 
days. The data logger was placed on the mantel in the living room inside of the Engle 
164 ASHRAE 21.1.
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farmhouse. The building has no central heating, ventilating or air conditioning systems 
at this time. Prior to the owners vacating, the house was heated by the fireplaces in the 
living and dining rooms and by an oil stove in the parlor. None of these systems were 
in use during the data collection period. Shades were drawn in all rooms, preventing 
ultraviolet radiation from unevenly warming interior spaces. The house is not insulated 
and cannot be traditionally insulated in the future due to the lack of voids with in the 
walls of plank-constructed buildings.165  
  Findings from the HOBO readings reveal the temperature and relative humidity 
recorded inside of the Engle farmhouse are inversely related; as temperature dropped over 
the recorded period, humidity rose indicating the moisture content in the air remained 
constant. This trend indicates the moisture content stayed the same as the air lost capacity 
to hold water or the moisture content possibly increased. Generally, interior temperature 
and relative humidity rose and fell gradually which is a positive sign for the durability 
of the historic fabric. The ambient interior environment is dictated by the exterior 
environment and conditions, and how the building envelope is influencing the interior 
environment.  Data was broken down further into monthly data sets to determine interior 
conditions for shorter spans to determine when intervention is necessary.166 
 Temperature changes are less critical to control in historic buildings than 
controlling relative humidity. Particularly in the Pacific Northwest, the mild exterior 
165 The living room fireplace mantel is located in the original house core. Additions may be platform frame 
but their construction type was not investigated at this time. 
166 Raw data for both interior measurements logged on the data logger and exterior measurements published 
through the Western Regional Climate Center can be found in Appendix D.
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environment helps to create mild ambient conditions inside of buildings. The average 
temperature inside of the Engle House from August 13, 2015 through January 13, 
2016 was 52°F. The recorded high inside of the house was 72.3°F on August 13, 2013 
and the recorded low fell to 33.9°F on January 2, 2015.167  The average change in 
daily temperature for the four daily measurements was just 1.23°F. The greatest jump 
in interior temperature was 5.6°F on August 13, 2015. The lowest change in interior 
temperature over the course of one day was 0.05°F on December 13, 2015.  This shift 
is being considered 0°F because it is so insignificant for studying the interior conditions 
for mothballing. Since interior conditions never fell below freezing and never reached 
extreme highs, there is little necessity to try and control the interior temperature to bring 
the degree reading to a specific range. Relative humidity poses a greater threat to the 
building and controlling interior air temperature could be a solution for controlling some 
of the high humidity measurements.
 Interior relative humidity measurements were higher than the desirable range 
for almost the entire logged period. Interior relative humidity averaged 77%, 12% over 
the high end of the desirable range of 35% to 65% and at times stayed well above 77% 
for extended periods of time. The highest interior relative humidity measurement was 
logged on December 8, 2015 reaching 90.4%. The lowest interior relative humidity 
measurement was 52.7% and fell on August 13, 2015, the day the data the logger started 
167 The highest temperature and lowest relative humidity both fell on August 13, 2015, the day the logged 
period began. This day also had the greatest interior temperature change over the course of one day and 
the greatest change in interior relative humidity over the course of the day. These measurements could 
be skewed because the house was opened on this day for a couple of hours to take photographs, discuss 
possible problem areas with National Park Service preservationists and begin the data logger. 
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tracking interior conditions.168 Interior relative humidity had a 7% change over the course 
of August 13, 2015. Since a ±10% change over the course of a week adds a great deal 
of stress to building materials and finishes, this was an alarming measurement over the 
course of one day. The lowest change in relative humidity over the course of one day was 
0.1% on December 24, 2015 and the average daily change in interior relative humidity 
was only 1.59%. There is high likelihood that mold will grow in an enclosed space in 
as little as one week if the relative humidity stays over 85%. Interior measurements 
taken within the Engle  farmhouse indicate that there were extended periods over 85% 
humidity, so there is a good chance that mold is growing inside of the house. While mold 
itself is not a major problem to structural integrity while a building is uninhabited, it will 
stain and mar surfaces and is a good indicator for the presence of moisture and many 
types are harmful to indoor air quality and human health. 
 The dew point inside of the Engle farmhouse was a factor of the existing 
temperature and relative humidity levels. The dew point indicates what temperature the 
existing temperature would have to fall to be saturated with a 100% humidity reading. 
The average dew point within the house was 44.9°F. The highest recorded dew point was 
on August 19, 2015 measuring 59.4°F. The dew point fell to a low of 29°F on January 2, 
2016, but was logged below freezing throughout December and January. Frost can form 
on interior surfaces when humidity is high and the dew point falls below freezing. These 
conditions for frost to form on building materials and surface finishes were present in the 
168 Since this was a day that the building was open for a couple of hours, we know there were air exchanges 
and ventilation through opening doors. This is an indication that increasing ventilation does help lower 
interior relative humidity levels.
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Engle farmhouse in the winter months.
 Exterior climate and weather conditions greatly dictate the ambient interior 
conditions of a building. Climate data available through the Western Regional Climate 
Center covers most of the logged period; high and low exterior temperatures are available 
through November 16, 2015 but precipitation measurements are available through 
January 13, 2016. Snowfall is also recorded, however there was none recorded during the 
measurement period. The average exterior high for the 102 days of exterior temperatures 
available was 62°F while the average low was only 49°F. The average differential 
between the high and low recordings for one day was 14.6°F. The greatest temperature 
fluctuation in one day was on August 19, 2019 with a 29°F differential between that 
day’s recorded high and low. The lowest daily change in exterior temperature was just 
4°F on August 29, 2015 as well as November 7, 2015. The highest recorded exterior 
temperature was 84°F on August 19, 2015. The lowest recorded exterior temperature fell 
to 28°F on January 9, 2016, although it is possible that exterior temperatures were cooler 
in December and January when exterior temperature data is not available. Rain totals 
are available for all 154 days with a 17.03 inch accumulation. Rain was only recorded 
on sixty-one days, averaging 0.28 inches on the days that it did rain while the remaining 
80 days with available data were dry. The greatest rain accumulation in one day was 
November 17, 2015 totaling 1.15 inches. 
 The included graphs and charts provide overall measurements and measurements  
divided by month with averages for the recorded period as well as extremes. Graphs 
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depicting interior conditions were generated automatically from measurements collected 
on the data logger through Onset HOBOware software. Data was manipulated within 
the program to crop date ranges and analyze shorter spans of time that had more similar 
exterior forces acting to shape the ambient interior environment. The Coupeville 1 S, 
Washington graphs represent officially recorded exterior daily temperature extremes 
and daily precipitation levels. These graphs are automatically generated by the Western 
Regional Climate Center based on date ranges entered.169 Exterior conditions are critical 
when analyzing interior ambient conditions because they influence the exterior building 
materials ad indicate how the building’s enclosure is controlling temperature.   
Overall: August 13, 2015-January 13, 2016
 Looking at the overall interior temperature and relative humidity measurements 
that were recorded between August 2015 and January 2016 both inside of the house 
and exterior temperature and precipitation published through the Western Regional 
Climate Center provide information as to how conditions are shifting over time, rather 
than looking more at a daily basis. The overall data provides a better picture of what 
mothballing interventions would be appropriate to install and leave in place because 
it will generally not be feasible to change interventions on a monthly basis based on 
weather and exterior environment, and it is less necessary in a climate like the Pacific 
Northwest that does not have repeated freeze/thaw cycles or extreme temperature 
swings over short spans of time. Considering the long term trends are most beneficial. 
169 These graphs belong to and are used with permission from the Western Regional Climate Center. The 
daily measurements are not generally accessible through the online platform without a password. Larger 
versions of all graphs and charts can be found in Appendix D.
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Additionally, materials adjust over time to the environment and it is unlikely noticeable 
change would occur from one day to the next.170
 Four samples were taken inside daily, totaling 614 data samples. The overall 
relative humidity inside of the house was higher than ideal for historic materials and 
finishes, averaging 77% over the five-month period. The average dew point for the same 
time span was 44°F. The average temperature within the house was 52°F for the measured 
period. The greatest concern is freezing, particularly with frequent freeze/thaw cycles. 
The absolute temperature is less critical than temperature fluctuations falling just below 
32°F and rising back above in short spans of time. Controlling temperature is this less of 
a concern than reducing ambient relative humidity. This is particularly true in this mild 
climate. The interior temperature never fell below freezing and never reached extreme 
170 Raw data for daily conditions can be found in Appendix D. 
The Engle Farmhouse: August 13, 2015-January 13, 2016
Samples: 614
TEMPERATURE  RELATIVE HUMIDITY   DEW POINT
Maximum: 73°F   Maximum: 90%    Maximum: 59°F
Minimum: 33°F   Minimum: 52%    Minimum: 29°F
Average: 52°F   Average: 77%    Average: 44°F 
The blue shaded region represents the appropriate interior relative humidity levels. The overall period began within appropriate levels, but quickly rose 
and never fell again. The red dashed line is drawn at 32°F and interior conditions never fell below freezing. Although the logged period only spans fi ve 
months, it is evident that some intervention is necessary to control relative humidity in the fall months.
Figure 74: HOBO measurements for overall logged period. Blue indicates RH, solid black indicates 
temperature and dashed black indicates dew point. The shaded blue region is the appropriate RH range and 
the dashed red line indicates freezing. 
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highs that could be a cause of concern. Interior ambient conditions are greatly affected 
by the exterior environment for buildings without active mechanized climate control 
systems, particularly in a historic building that is not weather tight. 
  The recorded exterior high for the measurement period was 84°F and the 
recorded low reaching 28°F, although some temperature measurements are missing 
between November and January where the exterior temperature may have fallen lower 
than 28°F.171  Exterior temperatures gradually decreased and precipitation increased 
into the fall as was expected. There were no extreme temperature jumps back and forth 
between exterior highs and lows during the recorded period. November and December 
171 Western Regional Climate Center.
Figure 75: Exterior temperature and precipitation levels for the logged period, Western Regional Climate 
Center.
158
received almost twice as much precipitation than the monthly average, reaching over five 
inches, indicating systems to prevent water infiltration as well as to direct water away 
from the building envelope are critical and must remain effective during cold weather.172  
Observing both interior measurements and exterior conditions, it is evident that portions 
of the year already fall within an appropriate relative humidity range and only minimal 
intervention is needed and no temperature control is required. Interventions to control 
humidity inside of the building become increasingly necessary in the fall months as 
temperatures decrease. As temperature decreases, so does the capacity for the air to hold 
water. If the moisture content in the air does not fall, then the relative humidity will 
increase as the temperature decreases and it will be necessary to remove some moisture 
from the air as the temperature falls. This pattern of inappropriately high relative humidity 
was recorded within the Engle House between September 2015 and January 2016.
August 13, 2015-September 13, 2015
 The end of August and first half of September were analyzed as a set because they 
typically have similar weather patterns that should have a consistent impact on the interior 
ambient environment. This sample period includes 123 total samples, taken at four times 
throughout each day. The average temperature inside of the house during this span was 
63°F. The highest temperature reading was 73°F with the lowest interior temperature at 
58°F. The average daily differential in interior temperature was 1.96°F for this thirty-one 
172 Western Regional Climate Center. The average rainfall from 100+ years of historic climate data measures 
2.59 inches for November and 2.73 inches for December. In 2015, 5.21 inches of rainfall were recorded in 
November and 5.65 inches were recorded in December. This higher than average rainfall is likely the result 
of an unusually strong El Niño bringing harsh weather to the Pacific Coast. 
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day period. Average relative humidity inside the house measured 69%, with the highest 
reading at 74% on September 8, 2015  and the lowest at 52% on August 13, 2015. The 
average daily shift in relative humidity inside the house for this thirty-one day period was 
2.06%. The the average dew point was 53°F, rising to a high of 59°F on August 19, 2015 
and a low of 48°F on September 7, 2015. The interior conditions for this period were 
fairly stable with minimal jumps in temperature and relative humidity. Temperature fell 
slightly the first week of September before rising again and this is the only span that had 
and relative humidity measurements that fell within the appropriate range of 35% to 65%. 
Relative humidity was upwards of 70% at the end of the period.  
 Four extremes for the interior environment were recorded on August 13, 2015, 
the day the data logger began tracking. This day people were in and out of the house thus 
creating greater air movement than on typical days where the house may have only been 
Figure 76: HOBO measurements for August 13, 2015 through September 13, 2015. Blue indicates RH, 
solid black indicates temperature and dashed black indicates dew point. The shaded blue region is the 
appropriate RH range.
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accessed once or not at all. The data logger measured the highest interior temperature 
recorded for the entire period at 73°F, the greatest differential in interior temperature over 
the course of one day at 5.6°F, the lowest relative humidity reading at 53% and the largest 
differential between interior relative humidity levels over the course of one day at 7%. 
These extreme readings are likely influenced by activity on site as the exterior conditions 
for the day do not show a parallel for extreme outdoor conditions. The implications of 
increased air movement and low relative humidity readings will be discussed later.
 Exterior conditions were mild at the end of August through the first half of 
September. The recorded exterior high for this period was 84°F on August 19, 2015 
and the recorded low was 47°F on both September 4 and 5, 2015.173  There were no 
notable temperature fluctuations and precipitation was normal, totaling 2.78 inches. The 
173 Western Regional Climate Center.
Figure 77: Exterior temperature and precipitation August 13, 2015 through September 13, 2015, Western 
Regional Climate Center.
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beginning of the logged period shows fairly mild exterior conditions that are influencing 
the interior ambient conditions where little intervention would be necessary to mitigate  
relative humidity within the house. By they end, however, it is evident that some 
intervention is necessary, and that the need for intervention only increases into the fall 
and winter months. 
September 14, 2015-October 12, 2015
 Conditions inside of the farmhouse from the end of September through the 
beginning of October followed the expected pattern that relative humidity was increasing 
as interior air temperature decreased. This period included 116 total samples, with interior 
temperature averaging 58°F, with a high measurement of 64°F and a low of 55°F. This 
period had the smallest range of interior extreme temperatures, with just 9°F between the 
highest and lowest measurements. The average daily temperature differential was 1.47°F.  
Figure 78: HOBO measurements for September 14, 2015 through October 12, 2015. Blue indicates RH, 
solid black indicates temperature and dashed black indicates dew point. 
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 Relative humidity inside of the farmhouse averaged averaging 73%. While the 
average was only 8% higher than the desired humidity range, the lowest measurement 
was recorded at 68% high measurements climbed to over 81% interior relative humidity 
on October 10, 2015. The daily change between the highest and lowest interior relative 
humidity levels averaged 1.64%, but reached upwards of 5% on multiple occasions. The 
dew point for this period averaged at 50°F reaching as high as 57°F on October 10, 2015 
and dropping to a low of 45°F on September 29, 2015. 
 The interior environment was more humid than is generally suggested for historic 
building materials and finishes. In this environment, paint and wallpaper finishes fail and 
building materials are not able to adequately dry if there is another source of water that is 
keeping them saturated. Some intervention is necessary when relative humidity reaches 
these levels to prevent finish and material failure and mold growth. Interior relative 
humidity jumped significantly the first week of October, possibly coinciding with rain 
events bringing a higher moisture content to the air. 
 The exterior recorded high for this time span was 69°F on September 13, 2015 and 
recorded low falling to 42°F. on 174  There was a greater divided between daily high and 
low exterior temperatures during this time, although the ambient interior conditions inside 
of the farmhouse had a fairly stable temperature, indicating that the building envelope is 
providing insulation and creating a distinct indoor environment. The total rainfall for this 
period was 1.59 inches. Rain only occurred on seven days out of the total thirty-one in 
174 Western Regional Climate Center.
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this period, averaging two-tenths on an inch on the days that it did rain.
October 13, 2015-November 12, 2015
  Like the previous month, this span followed the same pattern of decreasing 
temperature and increasing relative humidity inside of the farmhouse. This span includes 
120 samples with interior temperature averaging 53°F. Interior temperature climbed to 
a high of 59°F on October 13, 2016 and fell to a low of 47°F on November 11, 2015.
Interior temperature was of little concern this period as there was only an 11°F difference 
between the high and low of for this period. The average daily temperature change was 
just 0.9°F for this thirty-one day period.  
 Relative humidity inside of the farmhouse averaged 78%. Relative humidity 
Figure 79: Exterior temperature and precipitation September 14, 2015 through October 12, 2015, Western 
Regional Climate Center.
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stayed within a 10% range, reaching 84% on November 7, 2015 and measured at 74% 
for the low in October 16, 2015, with a daily differential averaging at 1.35%. The 10% 
change in relative humidity over the course of a couple of weeks forces building materials 
and finishes to adjust to a drastically new environment very quickly, adding stress and 
possibly leading to material failure if this trend continues over extended periods of time 
with no intervention. The interior conditions were never within the appropriate range  
in the ambient environment. Some intervention would be necessary to bring relative 
humidity levels down to within the appropriate range. The average dew point inside of the 
farmhouse measured at 47°F, reaching as high as 51°F on October 31, 2016 and falling to 
lows around 41°F the second week of November.
 Exterior conditions for the end of October through the first half of November were 
The Engle Farmhouse: October 13, 2015-November 12, 2015
This logged period had more drastic jumps in both temperature and relative humidity than other logged periods. Interior relative humidity was never within 
the appropriate range, and the interior environment is at risk of mold growth and condensation forming on building components and architectural fi nishes. 
It is clear that some intervention is necessary, particularly in the fall months, to bring interior relative humidity levels down the desired range. 
Samples: 120
TEMPERATURE  RELATIVE HUMIDITY   DEW POINT
Maximum: 59°F   Maximum: 84%    Maximum: 51°F
Minimum: 47°F   Minimum: 74%    Minimum: 41°F
Average: 53°F   Average: 78%    Average: 47°F 
Figure 80: HOBO measurements October 13, 2015 through November 12, 2015. Blue indicates RH, solid 
black indicates temperat re and dashed black indicates dew point. 
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mild.  There were no dramatic changes between the recorded high and low temperatures. 
The recorded exterior high for this span was 66°F on both October 16 and 17, 2015 and 
fell to a low of 34°F on November 10, 2015. Rainfall totaled 2.81 inches. Rain fell on 
seventeen days, averaging 0.16 inches per rain event.
November 13, 2015-December 12, 2015
  A new dynamic was introduced to the conditions inside of the house as exterior 
temperatures fell below freezing. This period showed greater swings in both temperature 
and relative humidity than previous months. The average interior temperature was 45°F. 
Interior temperature fluctuated between a high of 51°F on December 8, 2015 and low 
of 36°F on November 29, 2015.  There was a 1.1°F daily average interior temperature 
differential. The average relative humidity measured 82%.Humidity levels stayed 
Figure 81: Exterior temperature and precipitation October 13, 2015 through November 12, 2015, Western 
Regional Climate Center.
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well above the desired range of 35%-65% inside of historic buildings. Interior relative 
humidity reached the highest measurement for the entire logged period from August to 
January of 90% on December 8, 2015, as there was only a 2.6°F difference between the 
interior temperature and the dew point. Air is considered saturated when relative humidity 
reaches 100%.  Interior relative humidity stayed above 85% between December 7 and 
December 12, 2015. When interior relative humidity stays over 85% for more than a few 
days, there is a very high likelihood that mold will grow in interior enclosed spaces. The 
lowest relative humidity measurement for this period was taken on November 25, 2015 
at 76%. There was a 1.68% average differential between daily interior relative humidity 
measurements.  
 The dew point averaged at 39°F. It reached as high as 48°F. This is concerning as 
it approaches 100% relative humidity when the air is completely saturated with moisture. 
The Engle Farmhouse: November 13, 2015- December 12, 2015
This logged period had large swings in relative temperature and humidity, but they were fairly gradual. A new dynamic was introduced as exterior 
temperatures fell; the dew point fell below freezing. The humidity in the house was never within the appropriate range for this logged period and with the 
dew point below freezing, frost and form on architectural fi nishes and building components when the vapor in the air condenses. 
Samples: 116
TEMPERATURE  RELATIVE HUMIDITY   DEW POINT
Maximum: 51°F   Maximum: 90%    Maximum: 48°F
Minimum: 36°F   Minimum: 76%    Minimum: 29°F
Average: 45°F   Average: 82%    Average: 39°F 
Figure 82: HOBO measurements November 13, 2015 through December 12, 2015. Blue indicates RH, 
solid black indicates temperature and dashed black indicates dew point. The dashed red line indicates 
freezing.
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on December 8, 2015  but did fall to below freezing at 29°F on November 29, 2015. 
When the dew point falls below freezing, there is the potential for frost to accumulate on 
both building materials and architectural finishes. Frost can stain wallpapers, lift paint 
finishes and can be a prime environment for mold growth if the area cannot adequately 
dry after the frost melts. 
 At this time, exterior recorded temperatures are only available through November 
16, 2015. The second half of November experienced higher than average rainfall, pushing 
the monthly total to almost double the average. It rained a total of 7.01 inches over 
this thirty day period over the course of just fifteen days, averaging nearly half an inch 
per rain event. The highest rain event for the entire logged period between August and 
Figure 83: Exterior temperature (through 11/16) and precipitation November 13, 2015 through December 
12, 2015, Western Regional Climate Center.
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January was recorded on November 17, 2015 at 1.15 inches.175  The excessive rainfall 
and continued dropping temperatures into the winter months points to the possibility of 
frost and ice accumulation on the exterior of the building as on interior surfaces with no 
interventions to heat the air and raise the dew point.
December 13, 2015-January 13, 2015
 The final logged period was fairly steady with interior temperature and relative 
humidity levels, however, the dew point fell below freezing and the potential for frost 
forming on the interior. The average interior temperature inside of the house was 40°F. 
The high was only recorded at 45°F on December 13, 2015 and fell to the lowest 
measurement recorded in the entire logged period of 34°F on January 2, 2016. The 
average daily interior temperature differential was just 0.8°F over the thirty-two day 
period and had no change in interior temperature on December 13, 2015. 
175 Western Regional Climate Center.
The Engle Farmhouse: December 13, 2015- January 13, 2016
T e fi nal logged period has the same concern of the dew point falling below freezing, creating an interior environment w ere frost can form. While exterior 
temperatures fell below freezing, the interior did not. Interior relative humidity reached its highest point in the winter months and the exterior environment 
received almost twice as much rain as a typical year. 
Samples: 116
TEMPERATURE  RELATIVE HUMIDITY   DEW POINT
Maximum: 45°F   Maximum: 90%    Maximum: 41°F
Minimum: 34°F   Minimum: 81%    Minimum: 29°F
Average: 40°F   Average: 84%    Average: 35°F 
Figure 84: HOBO Measurements December 13, 2015 through January 13, 2016. Blue indicates RH, solid 
black indicates temperature and dashed black indicates dew point. The dashed red line indicates freezing.
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 Average relative humidity for this span was 84% with a reading reaching up 
to 90% on January 12, 2016. The lowest relative humidity measurement was taken on 
December 31, 2015 at 81%. Since the interior humidity averaged near 85% for this 
entire period, there is a high possibility that mold grew on interior finishes and building 
surfaces. The average daily interior relative humidity differential was 0.98%. 
 The average dew point was 35°F reaching a high of 41°F on December 13, 
2015 and did fall below freezing to 29°F on January 2, 2016, the lowest dew point 
measurement for the entire logged period. Intervention would be necessary in the winter 
months to keep humidity levels low by increasing the air temperature, consequently 
increasing the air’s ability to hold moisture and raising the dew point, preventing the 
threat of frost forming on interior finishes and building materials.
Figure 85: Exterior temperature November 13-17, 2015 and January 8-13, 2016 and precipitation December 
13, 2015 through January 13, 2016, Western Regional Climate Center.
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 There is little exterior temperature data available at this time so measurements are 
inconclusive. The coldest exterior temperature was recorded during this period at 28°F 
on January 9, 2016. Rain was recorded on eighteen days between December 13, 2015 
and January 13, 2016 totaling 3.27 inches and averaging 0.18 inches per rain event.176 
Solutions for Vacant Buildings
 Modern sophisticated climate control systems are capable of bringing interior 
environments within a very specific range as specified. Sensors can be installed in 
buildings to activate fans or heaters when relative humidity measures higher than a 
set level. The fans or heaters will automatically shut off once relative humidity drops 
within an appropriate set range. These types of systems are popular in museums and 
for collections storage. Mothballed buildings are typically at a disadvantage for precise 
interior temperature and relative humidity control because in most cases, heating and 
cooling systems are turned off to avoid extra costs, fires and other hazards that may be 
associated with these systems if they are unmonitored unless it is a situation where the 
building has regular monitoring and maintenance.177 In the case of a historic building or a 
building that has already been vacant for some time, the most severe damage has probably 
already been done, so interventions should be focused on controlling any new damage 
that excessive humidity or to a lesser degree temperature extremes may pose.  
176 Western Regional Climate Center.
177 The College of Preachers (1929) building at the Washington National Cathedral in the District of 
Columbia is currently mothballed. Since the building sits on the larger Cathedral campus, the building has 
regular monitoring and maintenance so it was appropriate to leave HVAC systems turned on, heating the 
interior to 58°F to prevent the possibility of mold growth and to keep relative humidity down by increasing 
the air’s capacity to hold moisture. 
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 Systems seeking to control interior temperatures in climates like the Pacific 
Northwest as observed at the Engle Farm are not especially vital because there is no 
great   danger of experiencing dramatic temperature extremes in the exterior environment 
that would impact interior ambient conditions. Passive solutions for controlling interior 
relative humidity levels are more critical for buildings that will sit vacant for long periods 
of time with no monitoring in this climate. 
 Without introducing an active climate control system, there are some options 
for passive interventions that can prevent some of the issues that are compounded by 
inappropriate interior temperature and relative humidity levels. The first course of action 
is to remove any sources of water that may be directing moisture into the building or 
holding water against building materials. Repairing and reglazing failing windows is 
a recommended intervention. Repairing windows will help make the building stronger 
against liquid water intrusion such as from wind-driven rain. Some ventilation will 
occur naturally in historic buildings around loose connections, through floorboards 
and around windows. Keeping interior doors open helps with necessary air exchanges, 
when a volume of air is added or removed from a space. One air exchange per hour is 
recommended in the winter and two to three air exchanges are recommended in summer 
months for buildings in the Pacific Northwest.178 Air change tests can indicate id this rate 
of air exchange is happening naturally through infiltration in the building with openings 
closed, or if a solution such as louvered vents needs to be introduced. 
178 Park, 9.
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 A capable roof will also help keep the interior dry and can aid a great deal in heat 
retention. Ensuring the roof is adequately vented will also help with natural ventilation 
and air exchanges that promote air movement within enclosed spaces and the attic. 
Desiccants are another passive option to control interior relative humidity. They are a 
solid chemical substance that naturally absorb moisture in the air and are a cost effective 
means for controlling relative humidity in a mothballed buildings as they have no threat to 
the building fabric or systems.
 It is recommended that the Engle House and the existing outbuildings employ 
passive means of controlling interior relative humidity. Since most of the buildings 
are exposed to the elements, interior relative humidity would have minimal variation 
from exterior air conditions. The house, tank house and milk house and carriage house 
will require the greatest interventions to prevent them from new damage and further 
deterioration. The interventions that were made while rehabilitating the granary have 
extended the usable life of the building and have reversed years of extended deterioration. 
Recommendations for mothballing each building based on current conditions, use and 
construction type can be found in Chapter 7.
Psychrometric Charts
 The following psychrometric charts indicate the range of interior conditions based 
on actual measurements taken at the Engle Farm and where ideal conditions would fall if 
the interior environment were controlled to various specifications.179  Charts were created 
179 Full size charts are available in Appendix D. 
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for the overall logged period as well as the monthly breakdowns from the data collected 
on the data logger to show how conditions move farther from ideal over the course of the 
entire logged period. While psychrometric charts are typically utilized to depict ranges 
for human comfort, the following were created to depict the ideal environment for vacant 
buildings to slow deterioration cause by excessive dryness or relative humidity. Charts 
depict actual temperature and relative humidity levels recorded from inside the house. 
The orange shaded regions indicates the ideal interior relative humidity range and the 
blue shaded region a large temperature range. Ideal conditions would fall where these 
two regions intersect. Keeping interior conditions within this range without mechanical 
Figure 86: These charts are used to determine comfort ranges, The blue indicates acceptable temperature 
and the orange the range of ideal relative humidity for the interior of historic buildings. The target range is 
where the two fields overlap.
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systems is challenging but conditions can be brought closer to the ideal range with passive 
interventions such as ventilation, increased or reduced sun exposure or desiccants. The 
collected and analyzed information will be used to make recommendations for how to 
best control interior humidity while a building in the Pacific Northwest is mothballed. The 
appropriate temperature range is depicted above 32°F and below 95°F, although it is very 
unlikely that interior temperature would ever approach 95°F without running a substantial 
heater on the interior. The interior building materials and finishes have had years of 
adjusting to interior ambient conditions since the building has already been sitting vacant 
with no active systems for the last ten years. 
 
Figure 87: Ideal ranges with actual measurements from the Engle House August 2015-January 2016.
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 The chart in Figure 87 including measurements for the overall logged period 
indicates that with the existing conditions inside of the house with no mothballing 
interventions, the temperature would need to rise in order to pull the interior relative 
humidity into the ideal range. Since interior temperature has less of an impact on building 
materials and finishes, there is a fairly wide margin to raise the temperature without 
causing the interior environment to dry out completely.
 Dew point is read horizontally on a psychrometric chart where temperature 
and relative humidity intersect. The dew point is a factor of the actual temperature 
and cannot act independently, therefore the focus needs to stay on controlling relative 
Figure 88: Ideal ranges with actual measurements from the Engle House August 2015-January 2016 and 
addition of the average dew point
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temperature and humidity which can both be manipulated independent of one another. 
The dew point is important to consider because if the actual temperature falls to the dew 
point reading, condensation will form on cooler surfaces. As discussed earlier, the dew 
point did fall below freezing inside of the house on multiple occasions through the winter 
months, creating an environment where frost can from on interior materials and finishes. 
As long as the surface temperature of interior materials stays above the dew point, then 
they should be safe from condensation.
 The remaining charts are broken down by month, with the actual measurements 
slowly moving further away from the target range. August-September had conditions that 
were closest to the ideal range, with the final logged month between the end of December 
and the first half of January furthest from the ideal range. Heating the air by introducing 
mechanical systems would be one solution to increase the air’s capacity to hold the 
present moisture. The passive solution would be drawing moisture out of the air as the 
interior temperatures cool also most easily achieved with heaters to dry out the air.
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Figure 90: Ideal ranges with actual measurements from the Engle House September 13, 
2015-October 12, 2015. 
Figure 89: Ideal ranges with actual measurements from the Engle House August 13, 
2015-September 13,  2015
178
Figure 92: Ideal ranges with actual measurements from the Engle House November 13, 
2015-December 12, 2015.




 The scope of this study was limited to surface observations  and available 
information about alterations that have been made to the Engle house. Further 
information could be garnered from completing sample testing of interior finishes and 
building materials to determine the presence and growth rate of mold and to determine 
mechanisms of decay that are specific to this site. Material sampling and testing was 
not available at this time but could be in the future if and when the house undergoes 
substantial rehabilitation. Moisture meters could be used to compare moisture content 
levels in both interior and exterior wood finishes to compare to conditions recorded with 
the data logger. Continuing to log interior conditions once interventions have been made 
Figure 93: Ideal ranges with actual measurements from the Engle House December 13, 
2015-January 13, 2016.
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will determine how effective they are, and the possible advantages or disadvantages of a 
plank-constructed building to influence interior ambient conditions. 
 Since the lowest interior relative humidity reading occurred on a day that the 
building was open for a couple of hours, it would be worth investigating further to 
determine if opening doors and windows to provide passive ventilation did create an 
environment where relative humidity was in the appropriate range. These recordings 
happened in August which typically has some of the hottest days of the year in the Pacific 
Northwest. It would be worth further investigation to determine if the same results were 
yielded in the fall and winter months when there is much more moisture in the air and air 
temperatures are cooler to determine if more permanent measures should be introduced to 
passively ventilate the building year-round. 
181
CHAPTER 7:  
 
MOTHBALLING INTERVENTIONS FOR THE PACIFIC NORTHWEST 
 
 The existing conditions of the buildings at the Engle Farm, interior and exterior 
environments were studied to determine the most appropriate interventions for 
mothballing a building in the Pacific Northwest. Climate and construction type were 
considered as factors influencing what measures should be taken to refine general best 
practice guidelines for mothballing. Past interventions were also considered to understand 
how the building has evolved and how interventions have impacted the integrity of the 
unique construction type. Climate was determined to have the greatest impact on vacant 
buildings. Interventions to protect a vacant building in the Pacific Northwest are tailored 
to meet specific climate patterns and events observed during the five-month period of 
study of interior conditions and 100+ years of data about climate on the island. 
Discussion is focused to this site but the following charts provide benefits and costs of 
other appropriate treatment options. Existing best-practices for mothballing vacant 
buildings meet most of the threats posed by the climate in the Pacific Northwest since it 
is naturally a mild environment. Some mothballing interventions become increasingly 
critical to address the rainfall and constant dampness that characterize the Pacific 
Northwest for much of the year. Recommendations provided for mothballing in the 
Pacific Northwest can be extrapolated to other sites in the Pacific Northwest or one of the 
three other regions in this world with the same Köppen-Geiger climate classification.180 
 
180 Koppen-Geiger classifies the Pacific Northewest, Coastal Chile, the Northern Mediterranean and 
































   











































































   






















































   














































   


























































































































































































































































   









































































































































































































































































































































































































































































   
































































































   


































































































   






















































































   














































































   













































































   
































































































   
   





































































   
































































































   
























































































   

























































































   














































































   






































































   





















































   








































































   












































































   



































































   














































































   





































































   



































































   


































































   



























































































   




































   























































































   


















































   






















































































   



















































































   






















































































   






































































Established Mothballing Interventions 
 The most comprehensive suggestions for mothballing were published by the 
National Park Service in Preservation Brief 31: Mothballing Historic Buildings in 
1992.181 Documenting the building is advised to understand the condition and 
significance of the resource. Documentation is not specific to any region and is an 
appropriate first step when considering mothballing a building in the Pacific Northwest. 
The Engle Farm cluster has been well documented through previous surveys and 
assessments and historic significance is established. There is documentation about when 
buildings were constructed and subsequent alterations were made, providing clues to 
where to look for potential weak points in the building envelopes that should be 
prioritized when the building is mothballed. Formal condition assessments will help 
guide interventions and provide a full understanding of how their building systems are 
currently working and how they may need to be adjusted to ensure the building is 
adequately protected during the mothballed period. Having a range of experts assess the 
building including architects, engineers and conservators assess the building will provide 
the building owner or steward with the most thorough understanding of the building in its 
current state and will direct repairs for the mothballed period. Ensuring the building is 
structurally stable will also ensure that building components are not left compromised to 
structural failure or moisture intrusion while the building has little monitoring. Once a 
building has been mothballed, it cannot be left alone until it again has a regular use; a 
regular monitoring plan needs to be in place to ensure than interventions are working as 
181 The following recommendations and categories are derived from the mothballing checklist found in the 
Brief, with special explanation for addressing buildings in the Pacific Northwest.  
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they were designed and that there is no new areas of concern. Some routine maintenance 
by either the building owner or designated steward will be required as part of the 
monitoring plan to avoid compromising the work that went into documenting, stabilizing 
and securing the building. Any changes noticed during routine monitoring should be 
recorded and appropriate contacts notified with the building appears to be compromised 
in any way. 
Controlling Moisture 
 Moisture is often cited as the leading cause of deterioration in buildings and 
mitigating the impacts of moisture is always prioritized when mothballing a building. 
Understanding the sources of moisture and how they move through and around the 
building systems at a particular site will be essential in devising a plan to mitigate the 
impacts of water. Controlling moisture is particularly important in the Pacific Northwest 
where rainfall is fairly constant and the ground and buildings can remain damp for long 
periods of time. The region rarely experiences intense rainfall over very short periods of 
time; steady rainfall throughout the year, especially during the fall and winter months, is 
more common. Controlling rain runoff and potential sources of water found inside of 
buildings should be a high priority for mothballing buildings in the Pacific Northwest and 
at the Engle Farm. Observing these systems once they are in place during a rain event 
will help indicate if they are functioning as they were designed and that they are in fact 
aiding the building.  
 Having an adequate roof will provide the greatest protection from unwanted 
moisture intrusion. Vegetation thrives with available moisture so keeping limbs and 
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plantings away from roofs will ensure that unnecessary moisture is not being held close 
to the building materials and that there is no threat of limbs falling on the roof and 
causing irreversible damage to the building. A good roof is the first line of defense 
against the thirty-seven inches of rain in the Pacific Northwest annually.182 Proper 
drainage off of the roof typically requires functioning gutters. Gutters should catch the 
running water and direct it toward downspouts where it will be carried away from the 
building. Gutters are easily clogged by leaves and other debris, forcing water to overflow 
the gutter and run down a wall face or pool against roofing and building materials. If 
gutters are not adequately connected to downspouts or if downspouts end at the ground, 
water pools on the ground near the foundation and is drawn up through building materials 
and can seep into basements. The excess moisture near the foundation creates a prime 
environment for rot and wood-boring insects to thrive and potential for moisture to get 
inside of the building envelope. The Pacific Northwest has both coniferous and deciduous 
trees that drop needles and leaves into gutters, requiring regular attention to prevent 
blockages and ensure drainage systems are functioning as they were designed. If the 
monitoring plan for a mothballed building does not include regular gutter maintenance, 
then other options to direct water away from the building maybe more appropriate. When 
water collects in clogged gutters, it can pool against the roof and saturate structural 
framing members. Extended eaves that direct the water farther away from the building 
are an alternative to gutters and require less maintenance. This can be accomplished as 
simply as extending sheet metal beyond the traditional eave line. This intervention may 
182 Whidbey Island averages only 20.22 inches of rainfall per year due to its location and protection by the 
Olympic Rain Shadow. 
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not be appropriate under some local design regulations, but may be approved as a 
temporary effort to provide the greatest protection to a vacant building.  
While standing water is a threat to a foundation in any region, particular attention 
needs to be given to keeping water away from foundation components in the Pacific 
Northwest particularly vertical plank-constructed buildings because of presence of rot 
and wood boring insects taking hold in wood that can never adequately dry in the damp 
environment. Positive drainage away from buildings will also direct water away from 
building components. Removing the wood skirting around the foundation at the Engle 
house will help with ventilation under the house if water or excessive moisture is 
collecting on the ground near foundation components. Ultimately, the foundation of the 
Engle house needs a professional assessment from an expert who understands plank 
construction.  
 Secure windows and doors will also help keep moisture out of the interior spaces. 
Historic buildings have an advantage because they were built with natural means of 
shedding water around doors and windows using sills and lintels that modern buildings 
may lack. Windows with failing glazing or with separated rails and stiles are subject to 
further deterioration if moisture is soaking into the wood and seeping around weak points 
in the glazing. Rot can take hold of the end grain and eventually require dutchman, 
composite repair, full repair or replacement of the window. If windows have proper 
glazing and weather stripping, water cannot easily get through to the interior as it drains 
off the façade. Since interior relative humidity levels were high over the five moth period 
collected inside of the Engle House, repairing windows and ensuring they are adequately 
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keeping water out of the interior of the building is a first step in passively lowering 
interior relative humidity. If carrying out complete window repairs is cost prohibitive in 
the mothballing budget, repairing windows is cost prohibitive, metal or wood can be 
affixed to the exterior with a drain pan to direct water away from the building. This 
intervention too will need monitoring and maintenance to ensure it is functioning 
properly.  Some climates may warrant leaving windows slightly open or allowing some 
air flow through and around the frame. Louvers also provide too great a threat of water 
draining or being blown through the openings. It is possible to design louvers with a 
secondary metal sheeting behind the open slats that still provides ventilation into the 
interior spaces but allows any water that does get inside to collect in the metal pan then 
drain back out. The Pacific Northwest is too damp and outdoor relative humidity levels 
are not low enough to provide interior levels within the desired range with louvered 
shutters.  
 Painting wood siding is an easy intervention that is recommended for mothballing 
buildings because it can be relatively inexpensive and will provide protection against UV 
damage and water intrusion. Water intrusion is the greater concern for buildings in the 
Pacific Northwest, because once the siding is saturated, it may remain so for some time in 
the damp ambient environment. The buildings that were painted at the Engle Farm have 
not been painted for over fifty years, and the siding is exposed to both UV rays and 
constant wetting. Powder post beetle activity is present on all buildings and a borate 
treatment and coat of paint would greatly reduce the likelihood of these pests returning. 
Borate treatments would need to be carried out during dry weather to ensure the treatment 
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has adequate time to soak into the wood prior to wetting. Another option to mitigate 
powder post beetles and other insects is to tent the building and gas with insecticides to 
kill powder post beetles. Tenting a building is usually cost prohibitive for a vacant 
building and it may be decided to carry out the treatment when a rehabilitation is in 
motion. The unpainted siding on the house is of particular concern. Although no 
destructive investigation was part of this study to understand how the house and 
subsequent additions are constructed in respect to one another, the original core of the 
house is plank-construction. It is believed siding is nailed directly on top of the vertical 
plank structural system with this construction type. If the exterior siding is saturated, it is 
very likely that moisture is moving through to the vertical planks below, compromising 
their structural integrity as they are not able to dry when sandwiched between the exterior 
siding and interior lath and plaster finish. It is possible, however that the unpainted siding 
is aiding the vertical planks if indeed they are saturated from drawing ground moisture 
because the moisture can then escape through the unpainted siding. Measuring the actual 
moisture content present in the siding over the period of study was not possible but would 
indicate the urgency of painting or treating the siding and could be an informative 
component of future studies. Nearby plank-constructed houses contemporary with the 
Engle House have undergone substantial stabilization because their structural planks 
remain damp near the ground and deteriorate at the sill around metal fasteners, leaving 
virtually nothing to support the superstructure.  
 The Pacific Northwest is a lush environment where plants and mosses grow 
quickly with the ambient environment. Keeping vegetation away from buildings is 
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always recommended when a building is mothballed. Overgrown trees have the potential 
of dropping limbs onto buildings with unusual weather events or if the tree is unhealthy. 
This can be disastrous for any building, but if a mothballed building is in a rural location 
and a limb falls, it could be some time before fallen limbs are noticed at which point 
damage may be too extensive to mitigate. Removing potential hazardous limbs prior to 
walking away from a building is always recommended. Trees also provide shade, which 
can be advantageous in protecting against UV exposure but also prevent buildings from 
drying out after components get wet. Shrubs and other vegetation hold moisture against 
building components and roots and vines can interfere with structural systems, 
compromising the building envelope as seen with blackberry bushes. Overgrown 
vegetation is a threat to every building at the Engle Farm. Some was cleared from around 
outbuildings, but has grown back in just a few years since plants can thrive in the damp 
environment. The buildings are heavily shaded, combined with the lack of paint the 
siding and enclosure on each building can never adequately dry. Some trees pose 
substantial threats to the structural integrity of the buildings and require immediate 
attention so they do not fall and cause irreparable damage. All potentially damaging 
vegetation should be removed during the mothballing process; continued removal will 
need to be part of a maintenance plan on a six to twelve month cycle and continue for the 
entire mothballed period.  
Pests 
 Pest intrusion is a universal problem for historic buildings, occupied or vacant. 
Wood-boring insects can damage the structural integrity of building components and go 
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unnoticed for long periods of time. Pests can thrive year round in the Pacific Northwest 
due to the availability of moisture and because temperatures do not drop below freezing 
for extended period of time. Screens are recommended for all vented openings and 
louvered windows to prevent insects from getting in or underneath a vacant building. It is 
also recommended that buildings be treated for wood-boring insects, rodents and other 
pests as part of the mothballing process. Repeat treatments may be necessary depending 
on the length of the period of vacancy. Birds nesting in vacant buildings is a concern 
because droppings can stain finishes and the acid in droppings is corrosive to building 
components. Some birds and bats have toxic droppings that can pose a safety threat if 
they are getting inside of the building. Rodents are also a major concern for vacant 
buildings. Rodents will consume building components, finishes and any furnishings that 
were left inside. Rodents can also leave toxic droppings inside a vacant building that will 
mar finishes. It is common for rodents to chew through wires in buildings and if it goes 
unnoticed, could pose a threat to the building and life safety threat when electricity is 
restored to the building. Addressing pest intrusion is not specific to any one climate type, 
although region will dictate what kind of pests are most likely to be encountered. The 
Engle Farm has multiple signs that pests are active in and around all buildings. There is 
evidence of powder post-beetle activity on every building. The small bore holes indicate 
that the adult beetles have exited the wood. No testing was done to determine if there are 
any active infestations but action should be taken to prevent their return. Birds are 
actively nesting in the deteriorated soffits on the south façade of both the farmhouse and 
tank house. The birds threaten building finishes and can compromise surrounding wood if 
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they are pecking away at it for nesting material. Nests should be cleared and soffits 
repaired to prevent their return while similar interventions are being carried out prior to 
mothballing. 
It is not uncommon to find rodents at a farm site. No rodents were observed 
around the farm site or in outbuildings during site visits over the summer of 2015. 
Rodents are active within the farmhouse. Trapped rats were observed in the attic and rear 
second story bedroom during walks through the house and a live rat was observed 
crawling up the curtains in the living room. Rodents are a particular threat to the house 
because of all of the antiques and family possessions currently stored inside. Although 
knob and tube wiring is understood as an electrical hazard, it is commonly found in 
historic buildings and poses less of a threat if it has not been altered in any way. The 
Engle house retains the knob and tube wiring system that was installed in the 1920s. The 
electricity is currently on because the Engle Family leaves a lamp on at all times in the 
living room. If rodents are chewing through the electrical wires, it could pose a threat to 
the electrical system and a potential fire hazard. Ridding a building of pests and adding 
monitoring to a maintenance plan will help mitigate some of the threats they bring to 
historic buildings and materials.  
Interiors 
 Addressing the interior of a vacant building is just as important at addressing the 
exterior envelope. Just as some exterior repairs may be necessary to stabilize a vacant 
building, some interior repairs may be necessary so interior spaces do not deteriorate, 
architectural finishes are protected and any significant contents are properly cared for and 
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documented. Interior interventions will need some consideration for region, climate and 
construction type to address the differences that the exterior environment is having on the 
interior environment. The interior should also be monitored for signs of water and areas 
of water infiltration need to be addressed immediately or else interior interventions will 
be ineffective. Removing trash from the interior is always recommended for mothballing 
a building since it has the potential to attract pests. It is advantageous to remove materials 
like that are flammable or can expand and break. If there are significant interior 
furnishings, they should be removed to a secure, climate controlled location so they can 
be monitored and protected while the building sits unattended. Furnishings that are left in 
place should be addressed to prevent UV exposure and pest access. If there are significant 
architectural elements around the interior, it may be best-practice to document and then 
move them to a safe location while the building is mothballed as long as their removal 
does not cause irreversible damage to surrounding historic fabric.  
 A major consideration for the Engle house is the existing condition of the layers 
of wallpaper and plaster below. The layers of wallpaper found in each room represent 
both aesthetic tastes of the eras in which they were installed, but also the personal 
preferences of Engle family occupants. The papers were heavily stained after the 2006 
attic fire and efforts to put it out. Intact sections can be photographed and swatches can 
be preserved to retain the finishes. The plaster below the wallpaper is cracked and failing 
all throughout the house, noticeably in the octagon room of the parlor. Cracked plaster is 
in indication of structural movement, reiterating the importance of having the foundation 
and plank structural system assessed by an expert. While plaster repair is not necessary 
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for protecting the building envelope when a building is mothballed, addressing the issue 
and carrying out some repairs when mothballing interventions are being made will 
prevent further localized deterioration while the building has little monitoring and will 
prevent pests from getting into the wall or structural system from the interior. If plaster 
repair is beyond the mothballing budget, vertical battens can be installed over the cracked 
and shifted plaster to prevent further plaster loss in the area.  
 Addressing interior ambient conditions will vary greatly by climate. Natural 
interior temperatures are less of a consideration for historic buildings because the 
materials have had years to adjust to temperature fluctuations and conditions. If heat or 
freezing damage might occur in a vacant building, there is a good possibility that it has 
already happened and that efforts should be put into mitigating future damage.183 Relative 
humidity will have more of an impact on the interior finishes and furnishings than interior 
temperature. The negative impacts of relative humidity can be controlled in occupied 
buildings through the use of heat and fans and natural air exchanges as people move in 
and out of the building. Unless a vacant building has very regular maintenance and 
monitoring, it is unlikely that heaters or fans will be a feasible option since mechanical 
systems should be shut off, so finding passive ways to address interior relative humidity 
is necessary. The interior relative humidity averaged at 77% for the five months that were 
monitored inside of the Engle House. High humidity can cause interior finish failure and 
creates an environment for mold to thrive. Interior relative humidity ideally will not 
183 Kerschner, 2. 
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exceed 65%. Solutions for addressing relative humidity inside of vacant buildings in the 
Pacific Northwest can be found later in the chapter.184  
Security 
 Vacant buildings are often targeted by vandals, burglars and arsonists. Some of 
the best-practice mothballing interventions already address potential security concerns. 
Installing battery-powered smoke detectors and fire alarms is an easy measure that will 
notify of a fire whether arson or accidental like an electrical fire if electricity is not shut 
off. Keeping vegetation away from a building not only keeps unnecessary moisture away 
from a building but it also gives the outward impression that a building has regular care 
and supervision. Security measures for mothballing a building are not climate specific but 
may hold greater weight depending on where a building is located, whether an inner city 
or rural farm.  
 The granary at the Engle Farm is currently the only building with working smoke 
detectors. Smoke detectors should be installed in every building as an early indicator of 
fire and are a very inexpensive intervention. There is less of a threat of burglary, vandals 
or arson at the Engle Farm because of the semi-rural location and the owner’s primary 
residence on the site in the converted granary. Dave Engle did share that curious persons 
sometimes wander through the property so ensuring doors are locked and windows are 
secured on all the buildings is recommended as a precaution.185  
Utilities 
184 Further explanation for the interior conditions recorded inside the Engle House form August 13, 2015 
through January 13, 2016 can be found in Chapter 6.  
185 Dave Engle, personal interview, September 21, 2015. 
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 Just as ensuring a vacant building has an adequate roof, managing utilities is a 
high priority for the mothballed period. Plumbing, electrical and gas lines are typically 
disconnected from mothballed buildings unless the building has regular maintenance 
where it may be beneficial to leave some heat or some air conditioning on to control the 
interior.186 It is not uncommon for plumbing and electrical systems to be outdated in 
historic buildings. If a building is being vacated and mothballed shutting them off 
completely is the best way to avoid potential damages. Freezing temperatures are not a 
major threat in the Pacific Northwest, but do pose threats to vacant buildings if water 
lines are not disconnected and pipes break. Outdated water lines may have inadequate 
connections where drips occur. The drips introduce unwanted moisture in the interior and 
standing water can cause rust, staining and encourage mold growth on interior finishes. 
Water lines should be completely drained in vacant buildings to prevent all threats that 
could go unnoticed. A few of the buildings across the Engle Farm had plumbing systems 
in place in the past, but most have gone unused for many years. The water is shut off to 
the house but lines were never cleared. The water heater was never drained so it is 
possible that water could leak through loose connections and cause damage in the 
immediate vicinity. Interior temperatures never fell below freezing during the logged 
186 The College of Preachers at the Washington National Cathedral in the District of Columbia has been 
mothballed since 2007. The 27,000 square foot building is on the larger campus of the National Cathedral 
and has regular maintenance and monitoring. The exterior envelope is sound and it was appropriate to leave 
systems in place to control interior conditions. Building systems and fire alarms are operational and staff 
complete weekly walkthroughs to check for signs of moisture or other causes of deterioration. An industrial 
humidifier keeps the building around 58° to prevent freezing and mold growth. Information about the 
National Cathedral was provided by Jim Shepherd, Director of Preservation after the “Underutilized Vacant 
Buildings at the National Cathedral” session at the National Trust for Historic Preservation 2015 
PastForward conference in Washington, DC.  
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period so there was no threat of any standing water freezing, but it should not be ruled out 
as a possibility in the future and the water heater should be drained as a precaution.  
 Shutting off electricity is a recommended mothballing intervention because it 
prevents accidental fires caused by electrical failure. Outdated wiring is threatened by 
rodents and other pests that may go unnoticed in a vacant building so shutting off 
electrical systems completely is the best course of action. Electricity is sometimes left on 
to power heaters or fans if they are necessitated by the climate and interior conditions. 
The interior conditions of the Engle House do not necessitate intervention with heaters or 
fans to control temperature and relative humidity so turning off electricity is 
recommended, particularly since the condition of the knob and tube is unknown. 
 The electrical system in the Engle House is knob and tube and is currently on. The 
system has had few if any upgrades since the initial installation in the 1921. The plank-
constructed house has no voids within the exterior walls to run wiring or plumbing 
systems, making upgrading to a new system very difficult. The system is turned on to 
power a lamp in the living room and a freezer in the pantry. If the freezer can be 
relocated to the converted granary, the electricity should be completely shut off to 
prevent any accidental fire. If continued use of the lamp is desired as security measure 
and the freezer is to remain in place, a very limited modern circuit could be added to 
power just these while allowing the knob and tube to be completely disconnected.  
Electrical failure was the determined cause of the 1955 barn fire. The converted granary 
has working electrical and most of the outbuildings were wired for electricity, but it is 
either not functioning or has been turned off at this time.  
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Ventilation 
 Vacant buildings need proper air movement to prevent mold growth or warping of 
interior finishes. Simple measures like leaving interior doors open between rooms will 
help improve air circulation throughout a building. Fans are sometimes installed to aid in 
moving air. A building is threatened by high humidity levels without adequate 
ventilation. Adding louvers in windows is a popular intervention to create passive air 
flow through mothballed buildings. Louvers are custom built for the mothballed period, 
designed to keep pests and rain out. Inserted louvers should be secure to prevent forced 
intrusion and should not be affixed in such a way that would damage surrounding historic 
fabric. It was determined that window louvers are not an appropriate intervention for a 
mothballed building in the Pacific Northwest because of the possibility of rain and too 
much moist air entering the building and remaining inside, adding to an overly humid 
ambient environment as observed at the Engle farm over the course of the study period 
between August 2015 and January 2016. 
Interior and exterior environments were studied at the Engle Farm on Whidbey 
Island from August 13, 2015 through January 13, 2016 to determine the behavior of the 
interior spaces and how to adequately vent the house to prevent excessive relative 
humidity that could cause mold growth, condensation on surfaces and paint blistering. 
The study was limited in that it did not measure interior humidity levels over the course 
of a full year, however it did include the average wettest months through the fall. The ten 
buildings at the Engle Farm all present unique mothballing needs based on existing 
condition of materials and construction type.  
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The Engle Farm 
 The Engle Farm has been exposed to years of weathering with inadequate systems 
to prevent water from making its way inside of the buildings. The water has caused 
serious decay in roofs, walls and staining on both interior surfaces and exterior cladding. 
With the exception of the granary, all of the buildings have been vacant for an extended 
period of time. Making temporary or full repairs now will still lessen the scope of work 
that will be needed in the future. A full structural understanding of each building is 
needed prior to any interventions. The house should be assessed by a team familiar with 
plank-constructed buildings, their behavior and best practices for intervening. Making 
some repairs and interventions could also be the start of conversations for how to 
improve and use the buildings in the coming years. While mothballing interventions are 
intended to protect the buildings during a period of vacancy, routine maintenance is still 
necessary to ensure full and temporary repairs are functioning as they were intended. 
Some interventions will require repetition depending on the length of the period of 
vacancy. The property owners or a designated steward should understand from the outset 
what maintenance will be required, how often and address unanticipated maintenance 
requirements as they arise. Interventions that are realistic to the amount of time and 
energy that will be dedicated to the property as part of the maintenance plan will prevent 
expedited deterioration. The charts found in Appendix B provide recommendations for 
mothballing repairs specific to the buildings at the Engle Farm with a timeline of how 
long can pass before intervention should happen and what needs to be included in routine 
maintenance based on the given recommendations.  
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 The varying age, construction type and use of the ten buildings at the Engle Farm 
requires that any intervention needs to be designed to meet the unique needs presented by 
each. The American Society of Heating, Refrigeration, and Air-Conditioning Engineers 
(ASHRAE) published six classifications for buildings. The classifications are designed 
for what kind of interior environments the building class can realistically support. 
Mothballing interventions at the Engle Farm can be tailored to each building type since 
the various uses, construction techniques and anticipated future uses will influence what 
kinds of interventions are logical. The interior relative humidity at the Engle Farm was 
too high throughout the fall as recorded from inside of the house on a data logger. Passive 
interventions are aimed at combating the high interior relative humidity levels and 
protecting the finishes and building systems from mold growth and failure. Interventions 
will vary by building depending on what class they fall into. The buildings at the Engle 
Farm fall into Classes 1, 2, 3 and 5.187 Class 1 buildings were not designed to support any 
means of mechanical or passive control for interior conditions as they are often exposed 
187 “Class 1 buildings are open structures such as covered bridges or open sheds. These structures have little 
potential for environmental improvements, although they sometimes protect important artifacts from the 
harsh elements. Class 2 buildings are sheathed post-and-beam structures, such as barns. The only 
reasonable climate improvement for such buildings is ventilation to reduce heat and moisture accumulation. 
Class 3 buildings are wooden structures with framed and sided walls and single-glazed windows, or 
uninsulated masonry structures-essentially a basic historic house. In these structures, one can use low-level 
heating to reduce high humidity levels, and employ summer exhaust ventilation. Class 4 buildings are 
tightly constructed wooden structures with composite plastered walls and storm windows, or else they are 
heavy masonry structures, typical of high-quality historic houses. These buildings can support low-level 
heating and humidification in the winter and cooling and reheating for dehumidification in the summer. 
Class 5 buildings are new built structures with insulated walls with vapor barriers and double-glazed 
windows. These buildings can support compete HVAC systems with winter comfort heating and 
humidification, and summer cooling and reheating for dehumidification. Class 6 structures are rooms-
within-a-room, double-wall constructions with insulated and sealed walls, such as storage vaults 
specifically built to support precision controlled heating, cooling, and RH control systems.” Kerschner, 3. 
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to the elements by design. Class 2 buildings can have added ventilation to promote 
airflow but would also not benefit from the introduction of mechanical systems to control 
the interior environment. Class 3 buildings had some aspects of environmental control in 
their design and can benefit from use of these systems as well as the introduction of mild 
mechanical systems. Class 5 buildings were designed to accommodate HVAC systems 
and rely on vapor barriers and other modern additions to control the interior environment. 
The “Hired Man’s” house and poultry barn are Class 1 buildings. Rather than 
trying to rebuild wither building, the salvageable materials should be repurposed for 
repairs elsewhere as there is nothing that can be done with the buildings as they are now 
to improve the interior conditions. Both, by nature and by neglect, are open to the 
environment and are not housing known artifacts. The barn, hog barn and carriage house 
all fit within the Class 2 category; ventilation to reduce heat and moisture accumulation is 
the only reasonable strategy to control the environment. The barn has a dirt floor and 
missing doors, and while vertical planks are now missing from the enclosure, the building 
was built in such a way that air could easily pass through. The hog barn was a sturdier 
frame building with clapboard siding and interior diagonal sheathing. The building 
formerly had single-pane windows, but they have long since failed. Like the barn, air can 
easily pass through the hog barn and little environmental control is possible without first 
carrying out substantial alterations. The carriage house also has a dirt floor and has 
exterior siding but no interior sheathing. Air easily passes through the failed windows and 
board and batten doors. These three buildings have had decades of exposure to changes is 
interior conditions and have been subject to the exterior environment and weather events 
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and there would not be much benefit to introducing systems to control the interior 
environments unless a sizeable rehabilitation effort is undertaken. Efforts should be 
focused on making recommended repairs.188  
The milk house, tank house, icehouse and farmhouse are all Class 3 buildings. 
Class three buildings are uninsulated but were designed to be more weathertight than 
Class 1 or 2 buildings. Although they are not completely sealed against water infiltration, 
they can benefit from some heating and exhaust ventilation. Measured relative humidity 
over the course of five months within the house concluded that interior relative humidity 
within this class of building is too high into the fall and winter months. Combating the 
humidity with slight heating is not a realistic for these buildings because none have 
central HVAC systems and outdated wiring is not safe to support space heaters. 
Mothballing recommendations also suggest cutting off electrical lines. The house and 
tank house both have newer roofs which will help insulate the interior spaces. Replacing 
the failed south half of the roof on the milk house would help insulate the stone masonry 
building. Repairing windows and securing doors on the tank house, house and milk house 
would help prevent water intrusion and the possibility of moisture accumulating on 
interior surfaces and finishes. Creating a better seal would help steady interior 
temperature levels; if the interior temperature is higher and the moisture content in the air 
is not rising, the relative humidity will fall. Doors and windows can be opened in the 
summer when interior relative humidity levels are lower to promote air freely passing 
through the buildings. Addressing moisture at ground level and anywhere that it may be 
188 Suggested mothballing interventions and necessary repairs for each building at the Engle Farm can be 
found in Appendix B. 
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getting underneath the buildings will also be beneficial and is highly recommended for 
the Pacific Northwest where rain is frequent. The icehouse has no windows but is a 
framed building with exterior cladding and interior sheathing, and sawdust insulation 
filling the voids within the wall framing. Heating this building to control interior relative 
humidity would be introducing the exact opposite interior environment than what it was 
designed to do. Repairing the roof, ensuring interior spaces are kept dry and making sure 
the sawdust insulation is not saturated will all improve the natural thermal environment 
within the building and no further intervention to control humidity will be necessary.  
The granary can be considered as a Class 5 building after undergoing substantial 
rehabilitation to convert it to a residence. The building has double-pane windows, vapor 
barriers, insulation, new roof and a central HVAC system. After sitting open to the 
elements for many years, the granary can now support the thermal control necessary to 
combat interior relative humidity levels and extra moisture in the air that is introduced 
with human occupation from cooking, showering and breathing. There are currently no 
interventions that could improve the interior environment of the granary for how it is 
used.  
 Mothballing the buildings at the Engle Farm will have some interventions that 
will passively control the interior environment, protecting interior finishes and building 
materials. It is still beneficial to measure interior temperature and relative humidity in a 
mothballed building to determine if the interventions that were made are having the 
desired results. Active means of controlling interior relative humidity through heaters and 
fans could be a consideration if passive means are not achieving the desired relative 
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humidity levels after a full year. Since historic buildings have already had decades of 
adjusting to fluctuating conditions, it will not be suddenly detrimental to wait a full year 
to further intervene to control the environment. Means of controlling the interior 
environment need to be slowly introduced so that building materials and finishes have the 
opportunity to adjust over time to the new environment.  
Conclusions 
 When considering our contemporary understanding on ambient environmental 
conditions for slowing deterioration in historic buildings, understanding the building 
systems and how they influence the interior environment of a given building and then 
beginning with passive means of environmental control as part of a comprehensive plan 
if the best course of action for mothballing a vacant building in the Pacific Northwest. 
The existing best-practice mothballing interventions detailed by the National Park 
Service are well-suited to the mild climate of the region. Paying particular attention to 
preventing unwanted moisture and directing water away from buildings will be 
imperative in the rainy, damp region. Combating mechanisms of decay that are prevalent 
in the Pacific Northwest and connected to the presence of moisture after the source of the 
moisture has been removed should also be a high priority. While building use and 
construction type are less of a factor when considering what interventions are appropriate 
for mothballing a particular building, understanding the unique needs of each building 
that naturally come with construction type and historic use will best direct how the 
























A-1: TANK HOUSE 
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Building: Tank House 
Documented: August 2015 
Builder: Ralph Engle 
Constructed: 1911 
Historic Use: Workshop/Mill 
room/Water storage 








Description: One story wood frame building with three story tower rising at west end; 
rectangular plan; concrete foundation; asphalt sheet hip roof truncating at tower; wood 
shake hip roof with concrete spire on tower; 6/6 double hung sash with pain surrounds; 
three entrances on north façade with hinged, crossed braced barn doors; plain fascia and 
corner boards. 
Modifications: None known. 
 
Foundation: Concrete stem wall is cracked and shifting out of position particularly on 
the southwest corner. Interior floor is poured concrete, likely a later addition.  
Walls: Exterior droplap siding shows evidence of powder post beetle activity and boards 
near the ground are deteriorating due to contact with moisture. The end grain of the 
cornerboards are deteriorating. South façade shows greatest deterioration due to contact 
with plantings that do not allow the siding to adequately dry. Interior plank-finished walls 
show signs of significant water ingress, particularly on the south wall. 
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Roof: The building was reroofed in 2014 in a local preservation effort to protect an 
important feature of farming history on Whidbey Island. The core of the tank house got 
an asphalt sheet roof and the tower received a wood shake roof. The new roof stopped 
significant water ingress from the previous 30+ years. 
Windows: Windows were covered with plastic mounted on a temporary frame in 2013. 
The sash appear to be reparable and missing panes will need to be replaced. The plastic 
was added as an effort to prevent water ingress but the plastic has since ripped and 
blackberry vines are growing through the openings.  
Doors: All three doors on the north façade are currently functioning. The thresholds 
show signs of deterioration from years of wear and contact with moisture. Doors show 




COMPONENT MATERIAL CONDITION URGENCY 
Foundation Concrete Fair Near Future 
Siding Wood Fair None 
Windows Wood/Glass Poor Near Future 
Roof Asphalt/wood Excellent None 
Doors Wood Fair Near Future 
Structure Wood Fair Near Future 
 
 
Integrity: The tank house retains high integrity and is one of only two within Ebey’s 
Landing National Historical Reserve. The tank house retains integrity of location, design, 
materials, workmanship, feeling and association. The building contributes to the historic 




From NE Biogrowth at intersection of roof and tower
Cracked foundation near SE corner Deteriorated sill and siding, N facade
Second floor of towerFrom N
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Blackberry vines growing through window on S 
facade
Temporary plastic window coverings mounted on 
frame
Second floor of tower
Deteriorated wood from water intrusion, S wall Storage room housing architectural components and 
family antiques
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Vegetation against S facade Replaced tower roof, 2014, Brandon Roos
Measurements for water in cistern

















A-2: MILK HOUSE 
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Building: Milk House 
Documented: August 2015 
Builder: Unknown 
Constructed: 1936 
Historic Use: Milk Processing 










Description: One story stone constructed building; rectangular plan; asphalt sheet and 
wood shingle gable roof; off-center entrances on north and south facades; six light hopper 
sash. 
Modifications: None known.  
 
Foundation: Poured concrete slab, building is settling away from center axis but not 
causing concern at this time.  
Walls: Walls constructed with granite fieldstones. Interior is finished with a smooth 
concrete.  
Roof: North side of gable ridge has been repaired with asphalt sheets. The south side of 
the gable ridge retains the original wood shingles that have severely deteriorated and 
require attention in the near future to ensure water is kept out of the building. 
Windows: Windows are wood sash and hinge inward. Some panes are missing but 
overall the windows appear to be in good condition. 
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Doors: The door on the south façade is missing. The door on the north façade has been 




COMPONENT MATERIAL CONDITION URGENCY 
Foundation Concrete Good None 
Walls/Structure Granite/Mortar Good None 
Windows Wood/Glass Fair None 
Roof Asphalt/Wood Poor Near future 
Doors Wood Poor Immediate 
 
 
Integrity: The milk house represents the prosperous dairy operations on the Engle Farm 
from the 1930s through the 1960s. The milk house retains integrity of location, materials, 
design, workmanship, feeling and association. The milk house contributes to the integrity 














Deteriorated shingles, S of gable ridgeFrom SW
Cracked mortar below window sillsHopper window with missing panes
Cracked mortar, SW cornerCracked mortar around window lintels 
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Deteriorated rafter tails under replaced roof, N 
facade
Door, N facade
Interior hopper window Crawl space access and remaining whitewash, W 
end of building






















Documented: August 2015 
Builder: Farlen Sahli 
Constructed: 1955 
Historic Use: Cow Barn 









Description: Wood frame building set on precast concrete block foundation; rectangular 
plan; three bays wide; vertical plank siding; 5V metal roof; center entrances with sliding 
doors on east and west facades.  
Modifications: Installation of metal roof in 1994. 
 
Foundation: Precast concrete block; structural system has slipped off of most blocks.  
Walls: Vertical planks serve as the enclosure for the barn. Some planks are missing but 
overall the walls are in good condition.  
Roof:  5V metal roof was installed in 1994. Roofing structure is compromised but metal 
material is in good condition. Wooden gutters are clogged with moss and no longer 
functioning to drain water coming off of the roof.  
Windows: N/A 
Doors: Large sliding doors on east and west facades. Doors have slipped off of tracks 





COMPONENT MATERIAL CONDITION URGENCY 
Foundation Precast concrete block Poor Immediate 
Walls Wood Fair None 
Roof Metal Good None 
Doors Wood Poor Immediate 
Structure Wood Poor Immediate 
 
 
Integrity: The existing barn was built as a temporary shelter for dairy cows after the 
original Harmon-era barn burned to the ground in 1955. The barn retains integrity of 
location, materials, design, workmanship, feeling and association. After sixty years, the 

















From W From E
Structural post rotating off foundation blockInterior plank walls, looking N
Wood gutters filled with moss, N facade Purlin rotating off structural post
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Interior structural system, looking E
Detached door in contact with ground, W facade Yellow biogrowth and missing enclosure boards, E 
facade
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Building: Hog Barn 
Documented: August 2015 
Builder: Unknown 
Constructed: c. 1900 
Historic Use: Hog Barn/Sheep 
Barn/Milking Parlor 
Current Use: Unused/Storage 
Description:  
Modifications: Large barn addition to the west building off of the gable ridge, 1955. 
Foundation: The building sits on a concrete stem wall foundation. The interior floor is 
poured concrete, likely added when the building was converted to a milking parlor in the 
1940s. There is a shallow trough in the concrete parallel with the south wall. The original 
concrete foundation has shifted out of place on the south wall, primarily caused by 
structural pressures from the 1955 barn addition.  
Walls: The clapboard siding appears to be in good condition, but powder post beetle 
activity is present. Gaps and cuts in cladding along the south façade suggest alterations 
over time. The south wall is significantly distorted, caused by pressure of the 1955 barn 
addition on the gable ridge of the hog barn. The wall is in danger of collapsing. There is a 
pale yellow biogrowth present on all exterior facades. The interior of the hog barn is clad 
in diagonal sheathing and there is fire damage on the north wall from the 1955 fire that 
burned the Harmon-era barn to the ground.  
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Roof: The roof is clad in wood shingles that are severely deteriorated and are not keeping 
water out of the building. The roof is significantly distorted due to pressure from the 1955 
barn addition on the gable ridge. Portions of the roof sag, allowing water to pool. The 
roof is in danger of collapsing.  
Windows: There are windows along the south façade. Sills and framing are missing from 
the exterior. The sash have wracked out of position as the wall and roof have distorted 
under pressure from the 1955 barn addition. No panes remain in tact in the sash, but the 
wood appears to be repairable.    
Doors: There are three doors on the hog barn; one on the east façade and two on the west 
façade. The door on the east façade was inaccessible and not checked for operability. The 
sliding door from the west façade is detached and laying horizontally on the ground. The 
edge that is in contact with the ground is deteriorating and the hardware has rusted. The 
hinged door on the west façade appears to be in good condition but was inaccessible and 
not checked for operability. 
COMPONENT MATERIAL CONDITION URGENCY 
Foundation Concrete Poor Immediate 
Siding Wood Fair Near Future 
Windows Wood Poor Immediate 
Roof Wood Poor Immediate 
Doors Wood Poor Immediate 
Structure Wood Failing Immediate 
Integrity: The hog barn is believed to be one of the older outbuildings on the property 
and despite interior and the altered exterior appearance with the addition of the 1955 barn 
addition, the hog barn retains integrity of location, design, materials, workmanship, 
feeling and association. The hog barn contributes to the integrity of the cluster as a 
whole.  
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From W Failed S wall and sagging roof
Wracked windows, S facade Severe deflection in roofs of barn and hog barn
Sliding door, W facade Failed foundation connections, S facade
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Interior looking E
Failed foundation, S facade
Failed roof with holes and water damage
Interior wast wall  with milking stations, 2006, 
Anne E. Kidd, HABS
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A-5: POULTRY BARN 
  
255
Building: Poultry Barn 
Documented: August 2015 
Builder: William B. Engle 
Constructed: c. 1900 
Historic Use: Poultry Barn/Equipment 
Storage 
Current Use: Unused 
Description: One story wood frame building on concrete foundation; rectangular plan; 
one bay wide; wood shingle gable roof; 6 pane fixed sash on south façade with inserted 
louvers; two, off center board and batten entry doors on west façade; east façade is open. 
Modifications: Partial removal of east wall, date unknown.  
Foundation: Concrete stem wall, interior flooring is dirt. Concrete is cracked and 
slipping out of position.  
Walls: Exterior walls are clad in shiplap siding. Siding shows evidence of powder post 
beetle activity and heavy green biogrowth as a result of being heavily shaded. Interior 
walls are unfinished plywood sheathing; wood is warped and discolored after years of 
saturation due to failed roof.  
Roof: Wood shingles are severely deteriorated and covered with moss. Roof has mostly 
collapsed south of the gable ridge. Trees are growing through the holes in the roof and 
interior walls show evidence of water damage. 
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Windows: Windows are present on the north and south facades. Windows on north 
façade are small and located just above the foundation. Windows are heavily covered 
with plant material or are missing altogether. Sash on the south façade are covered in 
green biogrowth with broken panes. Some sash have fallen out of the frame and lay in 
pieces on the ground. Windows have been modified to accommodate louvers below. 
Placement of the windows reflects the historic use of the building as a poultry barn.  
Doors: There are two off center board and batten doors on the west façade. The hardware 
is rusted but the doors are currently operable. The wood shows evidence of powder post 
beetle activity and there is a pale green biogrowth across the surface.  
Chimney: N/A 
Porches: N/A 
COMPONENT MATERIAL CONDITION URGENCY 
Foundation Concrete Poor Immediate 
Siding Wood Poor Near Future 
Windows Wood Poor Near Future 
Roof Wood Poor Immediate 
Doors Wood Fair None 
Structure Wood Poor Immediate 
Integrity: The east façade of the poultry barn was altered to accommodate parking farm 
equipment. The poultry barn retains integrity of location, design, materials, workmanship 
feeling and association. The poultry barn contributes to the integrity of the farm cluster as 
a whole. 
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From E From N
Roof heavily covered in moss, from N Fixed sash and louvers, S facade
Interior looking N Exposed rafter tails, S facade
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A-6: “HIRED MAN’S” HOUSE
267
Building: “Hired Man’s” House 
Documented: August 2015 
Builder: Ralph Engle 
Constructed: c. 1910 
Historic Use: Hired farm worker 
housing 
Current Use: Ruin 
Description: Wood frame ruin; appears to have been rectangular in plan; height of 
chimney on standing north wall suggests building was only one story; roof type and 
material are unknown; window and door styles are unknown. 
Modifications: Use of standing north wall as part of chicken coop enclosure.  
Foundation: Unknown, likely post and block.  
Walls: Shiplap siding, north wall is the only wall that remains standing. All other walls 
have collapsed and are hidden under blackberry vines. Siding could be repurposed for 
repair projects on other buildings.   
Roof: Unknown.  
Windows: While the sash likely lay on the ground around the ruin, none were visible at 
the time of documentation. If any components are repairable they can be repurposed for 
repairs elsewhere.  
Doors: There is an opening on the partially collapsed west wall suggesting the location of 
the entrance. There is no door.  
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Chimney: Corbelled top. Still standing on west wall.  
Porches: Unknown.  
 
COMPONENT MATERIAL CONDITION URGENCY 
Foundation Unknown Poor None 
Siding Wood Fair None 
Windows Wood Poor None 
Roof Unknown Missing None 
Porch Unknown Unknown None 
Doors Wood Unknown None 
Structure Wood Poor None 
 
 
Integrity: The “Hired Man’s” House is a ruin and does not contribute to the historic 
integrity of the site. The remaining built fabric does have integrity and it would be 
appropriate to use the materials for repairs elsewhere around the property rather than 














N wall, partial chicken coop enclosure NW corner
N wall 




















Documented: August 2015 
Builder: Unknown 
Constructed: c. 1900 
Historic Use: Refrigeration/Generator 









Description: One story wood frame building on stone foundation; rectangular plan; 
plywood gable roof; center entry on east façade clad in droplap planks; droplap siding 
with plain cornerboards; plain fascia.  
Modifications: None known. 
 
Foundation: Stone foundation is not visible and wood cladding runs to the ground. 
Wood shows evidence of powder post beetle activity and deterioration due to constant 
contact with ground moisture.  
Walls: The droplap siding shows evidence of powder post beetle activity and signs of 
deterioration near the ground. Cornerboards are deteriorating at the end grain where they 
are in contact with the ground. Interior walls are clad in horizontal planks. Wall structure 
has large internal cavity filled with sawdust as insulation. Sawdust is coming out of the 
bottom of the walls on the exterior and is across the interior wall surfaces.  
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Roof: Modern plywood was installed on the roof at some time, probably as an easy repair 
for a previous roof that had failed. The building is heavily shaded and plywood has begun 
to warp since it is not able to adequately dry. 
Windows: N/A 
Doors: Singular door on east façade. Door has same construction as the walls with 
droplap siding on the exterior and horizontal planks on the inside. The door is also filled 





COMPONENT MATERIAL CONDITION URGENCY 
Foundation Stone Fair Near Future 
Siding Wood Fair Near Future 
Roof Plywood Fair Near Future 
Doors Wood Good None 
Structure Wood Good None 
 
 
Integrity: The icehouse is an example of changing technology and uses for a large farm 
cluster as refrigeration moved inside and the farm transitioned from horsepower to 
engines. The icehouse retains integrity of location, materials, design, workmanship 









Plant debris accumulated against N facade
Exposed sill, SE corner
From S
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Missing fascia, N facade










A-8: CARRIAGE HOUSE 
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Building: Carriage House 
Documented: August 2015 
Builder: William B. Engle 
Constructed: c. 1877 
Historic Use: Carriage 
House/Workshop 








Description: One and one half story wood frame building on post and block foundation; 
rectangular plan; 2 bays wide asphalt sheet gable roof; 6/6 double hung sash with plain 
surrounds; droplap siding; hinged doors on north and south facades; low sloped concrete 
ramp on north façade. The upper story was historically used as a workshop before 
collapsing post 2006.  
Modifications: Structural interventions to pull building back into plumb, 2012. Siding 
replaced on south façade, 2012. Removal of lean-to from east façade, 2012.  
 
Foundation: Post and block foundation is not visible from the exterior and interior was 
inaccessible at the time of documentation. Sills show evidence of powder post beetle 
damage.  
Walls: Siding was replaces on the south façade during 2012 rehabilitation. Siding runs to 
the ground and the lowest boards are showing signs of deterioration. Powder post beetle 
evidence is present across all facades and there is a large oil stain on the east façade 
where machinery was once stored in the lean-to. 
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Roof: The roof decking and asphalt sheets were replaced during the 2012 rehabilitation. 
Portions of the fascia and soffit are deteriorating and require attention.  
Windows: All three windows are in the gable ends on the upper story. Panes broke as the 
windows wracked out of shape. Windows were not repaired during the 2012 
rehabilitation but from ground level the sash appears to be in good condition. The sill is 
missing from the single window on the south façade.  
Doors: Doors were inoperable in August 2015 as the building had settled after being 
righted and were blocked by the concrete slab on the north façade. The door on the sough 
façade is secured from the interior. The door on the south façade is a singular hinged door 
that spans the width of one bay. Both bays on the north façade are accessed by a pair of 




COMPONENT MATERIAL CONDITION URGENCY 
Foundation Wood Stone Unknown Unknown 
Siding Wood Fair None 
Windows Wood/Glass Poor Near Future 
Roof Asphalt Good None 
Doors Wood/Vinyl Excellent None 
Structure Wood Good None 
 
 
Integrity: The carriage house retains integrity of location, design, materials, 
workmanship, feeling and association. The building contributes to the integrity of the 





From N From S
Failed sash, S facade Deteriorating sill and cornerboard, SE corner
Double door, N facade Concrete ramp preventing doors from opening, N 
facade
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From SE, 2006, Anne E. Kidd, HABS Interior looking S, 2006, Anne E. Kidd, HABS
Field School, 2012, Ebey’s Landing National 
Historical Reserve
Second floor workshop prior to collapse, 2006, 



















Documented: August 2015 
Builder: Unknown 
Constructed: c. 1900 
Historic Use: Grain storage 










Description: One story wood frame building; rectangular plan; asphalt shingle gable roof 
with shed addition on west façade; wood and cement pier foundation; droplap siding with 
cement board on western addition; sliding and hinged vinyl sash 
Modifications: Converted from unused granary to private residence, Fall 2014 
 
Foundation: Original wood pier foundation was reinforced with additional concrete piers 
to accommodate loads associated with a residence. Original wood piers left in place with 
new concrete footers poured below. 
Walls: Original building clad with droplap wood siding, siding was washed when 
building was converted to a residence; addition is clad in cement board siding.  
Roof: Asphalt shingle gable roof with shed extension to the west; replaced failed wood 
shingle roof when building was converted to a residence.  
Windows: Vinyl hinged and sliding sash; building had no windows prior to conversion 
to a residence. 
293
Doors: Primary entrance on west façade; original hinged loading door left in place on 
east façade as a character defining feature. 
Chimney: N/A 
Porches: Small stoop on west façade with low sloped ramp. 
 
COMPONENT MATERIAL CONDITION URGENCY 
Foundation Cement/Wood Excellent None 
Siding Cement Board/Wood Excellent None 
Windows Vinyl Excellent None 
Roof Asphalt Excellent None 
Porch Wood Excellent None 
Doors Wood/Vinyl Excellent None 
Structure Wood Excellent None 
 
 
Integrity: Although care was taken to preserve historic materials and features of the 
granary when it was converted to a residence, the alterations are visible from the public 
right of way and have altered the historic integrity of the individual building. The granary 












From NW From SE
N facade Wood loss around metal nails, S facade

















































































Documented: August 2015 
Builder: Hill Harmon  
Constructed: 1858 
Historic Use: Private Residence 








Description: Two and one half story wood frame house on pier foundation; asphalt 
shingle gable roof; irregular plan; 1/1 double hung sash; primary entry on west façade; 
Boston Clinker novelty siding; Queen Anne details 
Modifications: Octagonal tower and cut-away bay window, c. 1876; eastern kitchen 
addition, c. 1907; electricity installed, c. 1921; southeast porch, c. 1927; bathroom added, 
c. 1941 
 
Foundation: Original house core sits on fieldstone foundation with wood skirting 
running around the entire perimeter. Wood piers can be seen from the foundation access 
on the north side of the house. Some concrete footings have been poured under the wood 
piers below the bathroom. There is little space under the house and foundation conditions 
were not readily visible, but plank constructed houses sit so low to the ground that sever 
sill deterioration is common and the foundation should be inspected by a professional 
who understands this construction type. 
Walls: Exterior is clad in a novelty siding. Boards have separated and were at one time 
filled with caulking on the south façade; caulking has since failed and is falling off of the 
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house. The house has not been painted for over 50 years and existing paint is aligatoring, 
leaving the wood below exposed. Deteriorated siding appears repairable. Interior walls 
are finished with plaster and many layers of wallpaper. Close-up inspection of the walls 
was not possible do to interior contents. Wallpaper shows severe water staining from 
putting out the fire in 2006. It is clear that plaster is failing and falling away from the 
wall. The lath is attached to vertical planks so the plaster has no space to “key” to a void 
in the wall. Plaster repair is recommended for the near future.  
Roof: The entire house was reroofed in spring 2006 following the fire that damaged the 
south side of the gable. The new roof has new sheathing and was adequately flashed and 
vented. The one possible area of concern that should be monitored closely is where the 
kitchen addition meets the house core; the addition has a hip roof that intersects with 
vertical wall. Water can easily collect where the roofing meets the siding if the flashing is 
not adequately maintained.   
Windows: Most windows are 1/1 double hung. There are some sliding metal sash and 
some fixed sash. Windows are severely deteriorated and require intervention in the near 
future to prevent moisture and pest ingress. Glazing has failed and cracked. Rails and 
stiles have deteriorated at the end grain and are coming apart. Sash have wracked out of 
position and voids were temporarily stuffed with plastic but the plastic has since 
deteriorated and is essentially a powder flaking out now.  
Doors: There are four doors leading into the house. The door on the south façade is the 
door used most frequently to access the house. The front door is functioning. The two 
doors servicing the porch on the north façade are unused at this time. The doors have 
evidence of powder post beetle activity but appear to be in good condition at this time.  
Chimney: Combed brick chimney on the south façade servicing the oil stove appears to 
be in good condition, however the rising damp should be monitored. The interior 
chimney servicing the fireplace also appears to be in good condition from ground level. 
The kitchen chimney that is no longer used has bricks that have shifted at the corbelled 




COMPONENT MATERIAL CONDITION URGENCY 
Foundation Wood/Stone Unknown Near Future 
Siding Wood Fair Near Future 
Windows Wood Poor Near Future 
Roof Asphalt Excellent None 
Porch Wood Poor Immediate 
Doors Wood Fair None 
Structure Wood Unknown Near Future 
 
 
Integrity: The house retains historic integrity for its associations with early settlement of 
Whidbey Island and the rich farming culture. It is a fine example of a regional 
construction type. The house retains integrity of location, design, setting workmanship, 
feeling and association. The house is the central feature of the farm cluster and 


























































Unpainted siding shoing evidence of moisture 
accumulation, East facade 
Shingling, west gable end 
Rear porch accessing pantry and dining 
room, Northeast corner 
Farmhouse, West facade 
Cracked liimb was threatening house. 










































Missing skirting and debris around foundation, 
North facade 
Bowing leaded glass window, front porch, 
West facade 
Powder post beetle and water damage at 
foundation access 
Buckled porch railing with diagonal 














































Hired Help room, west end of attic 
Cracks through plaster and molding, Dining room 
Replacement roof sheathing and decking following 
attic fire 
Failed layers of linoleum over original wood floor, 
kitchen and dining room 






Peeling paint near water lines in laundry 
Failing plaster, parlor, south wall of 
octagon tower 
Failing plaster, living room, southeast 
corner 
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West façade, 1971, Island County Historical 
Society 
West façade, 1971, Island County Historical 
Society 
Engle house, north façade, 1971, Island County 
Historical Society 
West façade, year unknonwn, Island County 
Historical Society. Photo is labeled a the Ralph 
Engle House, so photo likely dates to some time 
prior to the early 1960s during Ralph and Bulah 
Engle’s Occupancy  
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APPENDIX B: RECOMMENDED SITE REPAIRS 
318
Recommended Site Repairs 
 The following charts include recommended for mothballing interventions for the 
ten buildings at the Engle Farm, located in Coupeville, Washington. The 
recommendations are designed to stabilize the house until a time when full repairs can be 
made. Some full repairs are recommended if it will offer the greatest protection for the 
building while it sits vacant. Recommendations are broken down into categories of when 
they should be completed. Some interventions are immediately necessary to prevent 
sudden failure of materials or components while others are designed to stabilize the 
buildings but are not an immediate threat to the longevity of the building. 
Recommendations are based on conditions recorded in August 2015 are not listed in 
descending order; some repairs will need to be carried out before it is possible to 
complete others. Recommendations may need to be adjusted as conditions continue to 
deteriorate of if an unforeseen issue arises in the interim. The recommendations are noted 
by categories: yellow indicating an intervention that is always considered when a 
building is mothballed, blue is associated with construction type and encompasses any 
special considerations that need to be made for mothballing a building with this 
construction type and the pink recommendations denote interventions that are critical to 
the Pacific Northwest based on climate and weather patterns, although some are also 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX C: PUBLISHED EXTERIOR CLIMATE DATA 




 Daily Data listing  
 Station ID   Observation Time   Precipitation    Snowfall     SnowDepth     Max. Temp.       Min. Temp. 
   COOP ID    Year Mon Day Hour    In.  F1 F2    In.  F1 F2   In.  F1 F2   Deg. F.  F1 F2   Deg. F.  F1 F2  
    451783    2015   8  13  17     0.00     1    0.0   M        0   M        74         1     55         1 
    451783    2015   8  14  17     0.58     1    0.0   M        0   M        70         1     55         1 
    451783    2015   8  15  17     0.05     1    0.0   M        0   M        66         1     53         1 
    451783    2015   8  16  17     0.00     1    0.0   M        0   M        72         1     53         1 
    451783    2015   8  17  17     0.00     1    0.0   M        0   M        75         1     49         1 
    451783    2015   8  18  17     0.00     1    0.0   M        0   M        77         1     52         1 
    451783    2015   8  19  17     0.00     1    0.0   M        0   M        84         1     55         1 
    451783    2015   8  20  17     0.00     1    0.0   M        0   M        73         1     55         1 
    451783    2015   8  21  17     0.00     1    0.0   M        0   M        72         1     55         1 
    451783    2015   8  22  17     0.00     1    0.0   M        0   M        73         1     50         1 
    451783    2015   8  23  17     0.00     1    0.0   M        0   M        73         1     51         1 
    451783    2015   8  24  17     0.00     1    0.0   M        0   M        68         1     52         1 
    451783    2015   8  25  17     0.00     1    0.0   M        0   M        71         1     51         1 
    451783    2015   8  26  17     0.00     1    0.0   M        0   M        75         1     51         1 
    451783    2015   8  27  17     0.00     1    0.0   M        0   M        77         1     54         1 
    451783    2015   8  28  17     0.06     1    0.0   M        0   M        71         1     57         1 
    451783    2015   8  29  17     0.25     1    0.0   M        0   M        66         1     62         1 
    451783    2015   8  30  17     0.28     1    0.0   M        0   M        67         1     54         1 
    451783    2015   8  31  17     0.09     1    0.0   M        0   M        66         1     57         1 
    451783    2015   9   1  17     0.08     1    0.0   M        0   M        69         1     55         1 
    451783    2015   9   2  17     0.70     1    0.0   M        0   M        66         1     51         1 
    451783    2015   9   3  17     0.01     1    0.0   M        0   M        63         1     50         1 
    451783    2015   9   4  17     0.00     1    0.0   M        0   M        63         1     47         1 
    451783    2015   9   5  17     0.00     1    0.0   M        0   M        67         1     47         1 
    451783    2015   9   6  17     0.68     1    0.0   M        0   M        65         1     51         1 
    451783    2015   9   7  17     0.00     1    0.0   M        0   M        67         1     51         1 
    451783    2015   9   8  17     0.00     1    0.0   M        0   M        69         1     50         1 
    451783    2015   9   9  17     0.00     1    0.0   M        0   M        71         1     57         1 
    451783    2015   9  10  17     0.00     1    0.0   M        0   M        72         1     53         1 
    451783    2015   9  11  17     0.00     1    0.0   M        0   M        74         1     54         1 
    451783    2015   9  12  17     0.00     1    0.0   M        0   M        74         1     51         1 
    451783    2015   9  13  17     0.00     1    0.0   M        0   M        69         1     54         1 
    451783    2015   9  14  17     0.00     1    0.0   M        0   M        61         1     51         1 
    451783    2015   9  15  17     0.00     1    0.0   M        0   M        64         1     53         1 
    451783    2015   9  16  17     0.00     1    0.0   M        0   M        67         1     48         1 
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    451783    2015   9  17  17     0.05     1    0.0   M        0   M        64         1     52         1 
    451783    2015   9  18  17     0.03     1    0.0   M        0   M        65         1     54         1 
    451783    2015   9  19  17     0.00     1    0.0   M        0   M        68         1     50         1 
    451783    2015   9  20  17     0.00     1    0.0   M        0   M        69         1     60         1 
    451783    2015   9  21  17     0.07     1    0.0   M        0   M        65         1     49         1 
    451783    2015   9  22  17     0.00     1    0.0   M        0   M        64         1     44         1 
    451783    2015   9  23  17     0.00     1    0.0   M        0   M        69         1     45         1 
    451783    2015   9  24  17     0.00     1    0.0   M        0   M        66         1     48         1 
    451783    2015   9  25  17     0.20     1    0.0   M        0   M        63         1     54         1 
    451783    2015   9  26  17     0.00     1    0.0   M        0   M        61         1     47         1 
    451783    2015   9  27  17     0.00     1    0.0   M        0   M        61         1     48         1 
    451783    2015   9  28  17     0.00     1    0.0   M        0   M        66         1     49         1 
    451783    2015   9  29  17     0.00     1    0.0   M        0   M        66         1     42         1 
    451783    2015   9  30  17     0.00     1    0.0   M        0   M        64         1     42         1 
    451783    2015  10   1  17     0.00     1    0.0   M        0   M        64         1     47         1 
    451783    2015  10   2  17     0.00     1    0.0   M        0   M        59         1     50         1 
    451783    2015  10   3  17     0.04     1    0.0   M        0   M        65         1     51         1 
    451783    2015  10   4  17     0.00     1    0.0   M        0   M        67         1     58         1 
    451783    2015  10   5  17     0.00     1    0.0   M        0   M        68         1     52         1 
    451783    2015  10   6  17     0.37     1    0.0   M        0   M        65         1     43         1 
    451783    2015  10   7  17     0.00     1    0.0   M        0   M        58         1     53         1 
    451783    2015  10   8  17     0.00     1    0.0   M        0   M        58         1     53         1 
    451783    2015  10   9  17     0.00     1    0.0   M        0   M        65         1     53         1 
    451783    2015  10  10  17     0.21     1    0.0   M        0   M        64         1     55         1 
    451783    2015  10  11  17     0.03     1    0.0   M        0   M        63         1     48         1 
    451783    2015  10  12  17     0.00     1    0.0   M        0   M        61         1     53         1 
    451783    2015  10  13  17     0.00     1    0.0   M        0   M        57         1     48         1 
    451783    2015  10  14  17     0.00     1    0.0   M        0   M        58         1     44         1 
    451783    2015  10  15  17     0.00     1    0.0   M        0   M        63         1     43         1 
    451783    2015  10  16  17     0.00     1    0.0   M        0   M        66         1     43         1 
    451783    2015  10  17  17     0.00     1    0.0   M        0   M        66         1     43         1 
    451783    2015  10  18  17     0.00  T  1    0.0   M        0   M        59         1     52         1 
    451783    2015  10  19  17     0.00     1    0.0   M        0   M        58         1     49         1 
    451783    2015  10  20  17     0.00     1    0.0   M        0   M        63         1     45         1 
    451783    2015  10  21  17     0.00     1    0.0   M        0   M        59         1     43         1 
    451783    2015  10  22  17     0.05     1    0.0   M        0   M        60         1     43         1 
    451783    2015  10  23  17     0.01     1    0.0   M        0   M        58         1     41         1 
    451783    2015  10  24  17     0.02     1    0.0   M        0   M        52         1     43         1 
    451783    2015  10  25  17     0.03     1    0.0   M        0   M        67         1     43         1 
    451783    2015  10  26  17     0.34     1    0.0   M        0   M        59         1     48         1 
    451783    2015  10  27  17     0.00     1    0.0   M        0   M        63         1     45         1 
    451783    2015  10  28  17     0.17     1    0.0   M        0   M        56         1     47         1 
    451783    2015  10  29  17     0.15     1    0.0   M        0   M        59         1     49         1 
    451783    2015  10  30  17     0.03     1    0.0   M        0   M        59         1     52         1 
    451783    2015  10  31  17     1.00     1    0.0   M        0   M        58         1     52         1 
    451783    2015  11   1  17     0.00     1    0.0   M        0   M        53         1     44         1 
    451783    2015  11   2  17     0.00     1    0.0   M        0   M        54         1     40         1 
    451783    2015  11   3  17     0.09     1    0.0   M        0   M        49         1     40         1 
    451783    2015  11   4  17     0.00     1    0.0   M        0   M        50         1     36         1 
    451783    2015  11   5  17     0.16     1    0.0   M        0   M        52         1     43         1 
    451783    2015  11   6  17     0.01     1    0.0   M        0   M        55         1     41         1 
    451783    2015  11   7  17     0.16     1    0.0   M        0   M        54         1     50         1 
    451783    2015  11   8  17     0.20     1    0.0   M        0   M        53         1     44         1 
    451783    2015  11   9  17     0.24     1    0.0   M        0   M        51         1     45         1 
    451783    2015  11  10  17     0.02     1    0.0   M        0   M        47         1     34         1 
    451783    2015  11  11  17     0.13     1    0.0   M        0   M        53         1     44         1 
    451783    2015  11  12  17     0.00  T  1    0.0   M        0   M        49         1     38         1 
    451783    2015  11  13  17     0.87     1    0.0   M        0   M        55         1     47         1 
    451783    2015  11  14  17     0.90     1    0.0   M        0   M        48         1     43         1 
    451783    2015  11  15  17     1.03     1    0.0   M        0   M        51         1     39         1 
    451783    2015  11  16  17     0.04     1    0.0   M        0   M        45         1     36         1 
    451783    2015  11  17  17     1.15     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  18  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  19  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  20  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  21  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  22  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  23  17     0.19     1    0.0   M        0   M         0      M         0      M    
331
    451783    2015  11  24  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  25  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  26  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  27  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  28  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  29  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  11  30  17     0.02     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   1  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   2  17     0.01     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   3  17     0.52     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   4  17     0.33     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   5  17     0.05     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   6  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   7  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   8  17     0.23     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12   9  17     0.81     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  10  17     0.36     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  11  17     0.51     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  12  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  13  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  14  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  15  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  16  17     0.30     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  17  17     0.24     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  18  17     0.30     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  19  17     0.02     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  20  17     0.04     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  21  17     0.37     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  22  17     0.42     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  23  17     0.54     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  24  17     0.34     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  25  17     0.16     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  26  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  27  17     0.04     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  28  17     0.06     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  29  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  30  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2015  12  31  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   1  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   2  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   3  17     0.01     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   4  17     0.05     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   5  17     0.02     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   6  17     0.02     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   7  17     0.00     1    0.0   M        0   M         0      M         0      M    
    451783    2016   1   8  17     0.00     1    0.0   M        0   M        43         1     37         1 
    451783    2016   1   9  17     0.00     1    0.0   M        0   M        46         1     28         1 
    451783    2016   1  10  17     0.00     1    0.0   M        0   M        44         1     33         1 
    451783    2016   1  11  17     0.00     1    0.0   M        0   M        46         1     34         1 
    451783    2016   1  12  17     0.06     1    0.0   M        0   M        49         1     40         1 
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